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TO: 200-UP-2 Project QA Record . March 29, 1994

FR: Susan Winter, Golder Associates Tnr ^

RE: RADIOCHEMISTRY DATA VALIDAITON SUMMARY FOR DATA PACKAGE: B09340-
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INTRODUCTION

p g v prepared-- --- -- - --- T'fii5 memo picienu the i'eS'.:!k of datavallfiatiOn^n data ackae$Q9340=T vi^'r an 6i3

by the Thermo Analytical (TMA) laboratory. A list of samples validated along with the

ana!yses reported and the method of analysis is provided in the following table.
Ne;

SAMPLE ID SAMPLE DA1E MEDIA ANALYSIS

E09337 09lI5193 SOIL -'--SE&fJO'FE 1-
B09339 09/13,93 SOIL

B09340 09/15ry3 SOIL

txn.^s
....,.,...

i--- '':..,'"'e^., i SOIL---- __."

B09344 09/15/93 SOIL

B09345 09/16N3 SOIL

MQr 3 9B09349 09/16N3 SOIL 1f 7'

809350 09/17N3 SOIL

B09351 09/17/93 SOIL
B09352 09/17,93 SOIL
B09353 09/17i93 SOIL
B09354 09/17193 SOIL

Note 1. All samples were analyzed for gross alpha, gross beta, selenium-79, strontium-90, technetium-99,iodine-129, isotopic

uranium, total uranium, neptunium-737, plutonium-238, plutonium-239/140, americium-Ln, curium-144, and gamma

spectroscopy.

Data validation was conducted in accordance with the WHC statement of work (WHC 1993a)

and validation procedures (WHC 1993b). Attachments 1 through 5 provide the following

information as indicated below:

- Aiachrrient-i:-- Glossary of Data-Report!ng QuarFP.K
Attachment 7_ Summary of Data Qualifications
Attachment 3. Qualified Data Summary and Annotated Laboratory Reports
Attachment 4: -LaboratoryNarrative and Chain-of-Custody Documentation
Attachment 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

Precision. Goals for precision were met.

-- Accuracy: Goals for acc+aracT were met-wit!>-the arraptinn of the deficiencies identified
below.
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Data Pac4aoGn In• $093¢0_TMA-623 Analysis: Radiochemistrv

Sample Result Verification. All sample results were supported in the raw data.

Detection Limits. Detection limit goals were met for all sample results as specified in the

reference analytical method with the exception of the following:

ANALYCE SAMPLE MDA (p(:a/g) RDL (pG/g)

TECI-NEr1UM-99 B09337 0.9 0.5

TECH•IErIlJtyl-99 B09339
B09349

1 0.5

TEQ-IIJELIUM-99 809353 0.7 05

IODINE-129 B09344 3 2

NEprUNIUM-737 B09346 0.9 02

IRON-59 B09337 0.09 0.05

IRON-59

I

B09339
809340 .
609341
B09345
609349
B09351
B09352
609354

0.1 0.05

IRON-59 B09344
B09346

0.2 0.05

IRON-59 B09350 0.06 0.05

CQ$AI.T-iB B09344 0.06 0.05

COBALT-60 B09354 0.06 0.05

AMERICIUM-241 B09341 0.07 0.05

CURIUM-244 B09341 0.07 0.05

Completeness. The data package was complete for all requested analyses. A total of thirteen

samples were validated in this data package with a total of 455 determinations reported, all of

which were deemed valid. This results in a completeness of 100 percent, which meets normal

work plan objectives of 90%.

MAJOR DEFICIENCIES

No major deficiencies were identified during data validation which reauired aualification of
data as unusable.

MINOR DEFICIENCIES

The following minor deficiencies were identified during data validation which required

qualification of da'ta.
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Data Packaee ID: B09340-TMA-623 Analysis: Radiochemistry

Laboratory Blanks

Technetium-99 was detected in the associated laboratory blank. Attachments 2

and 5 provide a summary of the samples affected, data qualifications applied

and supporting documentation.

Chemical and Tracer Yield

Technetium-99 chemical yield for samples B09337, B09339, B09341, B09349, and

B09353 were unacceptable. Attachments 2 and 5 provide a summary of the

data qualifications applied and supporting documentation.

• Neptunium-237 yield for samples B09344, B09346, B09349, B09350, 809351,

laboratory control sample; 3nd-t!te-blank were unacceptable. Attachments 2

and 5 provide a summary of the data qualifications applied and supporting

documentation.

k̂ J _ PBpvppwrrpc
r°.

WHC 1993a, Validation of 200-UP-2 Data, Statement of Work, Analytical Laboratory Data
-

Vaiidation; Task f3rderS-9^1$ Decerfiber 14 , 177j, Purchase Order M073750. Westinghouse

Hanford Company, Richland, Washington.

-1%JRC-1^'i3li,-^ata Vaiidation Frocedttres for^auiochernical Attalyses, ::rHC SD EN-SPP 001,

Rev. 1, 1993. Westinghouse Hanford Company, Richland, Washington.
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ATTACHMENT 1

GLOSSARY OF DATA REPORTING QUALIFIERS
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GLOSSARY OF RADIOCHEMISTRY DATA REPORTING QUALIFIERS

U- Indicates the constituent was analyzed for, but was not detected at a concentration

above the minimum detectable activity (MDA). The concentration reported is the

- MDA-c3rrected for-sample-aliquot size, dilufio.n. factors and percent solids (in the case

of solid matrices) by-the ta$ora'tory.- The associated data should be considered usable

for decision making purposes.

UJ - Indicates the constituent was analyzed for and was not detected at a concentration

above the MDA. Due to a quality control deficiency identified during data validation,

the concentration reported may not accurately reflect the sample MDA. The

associated data should be considered usable for decision making purposes.

J- Indicates the constituent was analyzed for and detected. The concentration reported

is qualified as estimated due to a quality control deficiency identified during data
N^.: validation. The associated data should be considered usable for decision making

purposes.

UR - indicates the constituent was analyzed for and not detected. The concentration

reported is qualified as unusable due to a quality control deficiency identified during

data validation. The associated data should be considered unusable for decision

making purposes.

R - Indicates the constituent was analyzed for and detected. The concentration reported

is qualified as unusable due to a quality control deficiency identified during data
validation. The associated data should be considered unusable for decision making

purposes.
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ATTACHMENT 2

SUMMARY OF DATA QUALIFICATIONS
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WHC-SD-EN-SPP-002, Rev. 2

DATA QUALIFICATION SUMMARY

SDG: 309340-TIviA-673 VA DATE: March 28, 1994 PAGE 1 OF ^

COMMENTS: RADIOCHFMISIRY

COMPOUND QUALIFIER SAMPLES AFFECTED REASON

-- - icuv'NEtIC3tvt-99- J B09339
B09340
B09341
B09345
B09346

809349
B09350
B09351
B09353

B09354
B09337 DUP

PRESENT IN BLANK

TSC1INE11UId-99
- -- ------- --- -- -

J- DEIECTS

ui - N©NDFIEi-i^
B09337

- ---- -W9339
B09341
B09349
B09353

CHEMICAL YIELD %R < 30%
BLT> 1B%

NEPTUNIUM-137 J- DECECCS
UJ - NONDEIECCS

B09344
B09346
B09349
B09350

LCS (7247-017)
BLANY. (7247-018)

7RACER YIELD %R < 20% BUT
> 5%

^ I
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ATTACHMENT 3

QUALIFIED DATA SUMMARY AND ANNOTATED LABORATORY REPORTS
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Validated Data Sumary, Data Package: 809340-TMA-623

j'TI Y ^^rr ^ ^.,

SanpY

Date

Location
Depth

Type
Colmients

609346
9-16-93
299-W19-97

130.001- 132.50

---
. '--'

800349

9-16-93
299-IQ19-95

165.00 - 167.

"

---

0

009350

9117-93
299-1119-97

---
IEOTBLK

--'

609351
9-17-93

299-W19-97
146.00 - 148.50

---

---

Bq9352
9-17-93

299,,N19-97
146.06 - 148.
DUPLICATE

I -.-

50

0 09353

9-117-93
2991Y19-97

---
FLDBLK

---

Parameter Units Resutt 0 ResulC 0 ResWlt 0 Result 0 Resullt 0 Resulllt 0

GROSS ALPHA pci/g 7.000 6.000 U 5.500 5.000 U 81.500 4.000
1

U

GROSS BETA p[i/g 17.000 3200.900 47.000 21.000 20:.000 .00061 U

SELENIUM-79 pci/9 2.000 U 2.000 U 2.000 U 5.500 31.000 U 3.000 U

STRONTIUM-90 pCi/g 0.7100 U 0.800 U 13.700 U 0.700 U 0,.900 U 700 U

TECIINEIIUM-99 pCi/g 3.100 J 3.400 J 0.400 J 2.300 J 01.300 U .770 J

]ODINE-129 pCi/g 2.000 U 2.000 U 2.000 U 2.000 U 2^..000 U .000 U

URANIUM-233/234 pci/g 0.600 2.400 0.200 U 0.440 0.500 0.200 U

URANIUM-235 pci/9 0.100 U 0.100 U 0.200 U 0.200 U 0.100 U 0.200 U

URANIUM-238 pCi/g 0.650 2.e00 0.100 U 0.620 0.460 0.200 U

TOTAL URANIUM UG/G 1.200 5.600 10.170 1.300 1.300 0.180

NEPTUNIUM-237 pCi/g 10.900 UJ 0.057 J ID.050 UJ 0.060 U 0.070 U 0.100 U

PLIITONIUM-238 pCi/g 0.020 U 0.020 U 10.030 U 0.020 U 0.020 U 0.020 U

PLUTONIUM-239/240 pCi/g 0.020 U 0.020 U 0.030 U 0.020 U 0.020 U 0.020 U

AMERICIIIM-241 pCi/g 0.020 U 0.020 U 0.010 U 0.020 U 0.020 U 0.020 U

CURIUM-244 pCi/9 0.010 U 0.020 U 0.020 U 0.030 U 0.010 U 01.020 U

SODIUM-22 pci/g 0.060 U 0.050 U 0.020 U 0.050 U 0.050 U 0.020 U

POTASSIUM-40 pci/9 15.000 7.900 0.480 15.000 15.000 0.390

14ANGANESE-54 pci/g 0.050 U 0.040 U 0.020 U 0.050 U 0.040 U 0.020 U

IRON-59 pCi/g 0.200 U 0.100 U 0.060 U 0.100 U 0.100 U 0.040 U

COBALT-58 pci/g 0.050 U 0.050 U 0.020 U 0.050 U 0.050 U 0.020 U

COBALT-60 pCi/g 0.050 U 0.050 U 0.020 U 0.050 U 0.040 U 0.020 U

NIOBIUM-94 pCi/g 0.040 U 0.040 U 0.020 U 0.040 U 0.040 U 0.010 U

RUTHENIUM-103 pCi/g 0.060 U 0.060 U 0.030 U 0.050 U 0.050 U 0.030 U

RUTHENIIAI-106 pCi/g 0.400 U 0.400 U 0.200 U 0.400 U 0.300 U 0.200 U

TIN-113 pCi/g 0.050 U 0.060 U 0.030 U 0.050 U 0.050 U 0.030 U

CESIUM-134 pci/g 0.070 U 0.080 U 0.020 U 0.100 U 0.060 U 0.030 U

CESIUII-137 pCi/g 0.050 U 0.050 U 0.020 U 0.040 U 0.040 U 0.020 U

CERIlk1-144 pci/g 0.200 U 0.300 U 0.100 U 0.200 U 0.200 U 0.090 U

EURDPIUM-152 pCi/g 0.1100 U 0.100 U 0.040 U 0.090 U 0.080 U 0.040 U

EUROPItM-154 pCi/g 0.070 U 0.060 U 0.030 U 0.060 U 0.060 U 0.030 U

EUROPIUN-155 pCi/g 0.100 U 0.100 U 0.060 U 0.100 U 0.100 U 0.050 U

RADItM-226 pCi/g 0.580 0.470 0.063 0.460 0.530 0.099

RADIU4-228 p[i/g 0.970 0.660 0.088 0.970 0.780 0.130

THORIUM-228 pCi/g 0.900 0.680 0.130 0.750 0.760 0.150

THORIUX-232 pci/g 0.970 0.660 0.088 0.970 0.780 0.130

c-
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Validated Data sau4ur'y, Data Package: 809340-TMA-623

O
co

,.._.__. -._...-

SaipM
Date

Location

Depth

Type
Conments

809337
9-15-93

299-W19-95
90.25 - 92.

___

---

5

_- -.

B09339'
9-13-93

299-W19-97
70.00 - 72.50

---

---

-

809340
9-15-93
299-W19-95

105.00 - 107.50

"'

809341
9-13-93

299-1810-97
101.00 -'103.30

•"

809344
9-15-93

299-W119-95
120.00 - I 122.50

i--_

809345
9-16-93

299-1819-95
140.00 - 142.50

__.

Panameter Units Result 0 Result tl Result 0 Result 0 Resultl 0 Result 0

GROSS:ALPHA pCi/9 9.000 7.800 5.000 U 8.200 6.100 4.600

GROSS BETA pci/g 15.000 18.000 1500.000 19.000 17.Oq0 17.000

BELENiUM-79 pCi/g 3.000 U 3.000 U 2.000 U 3.000 U 3.DQ0 U 3.000 U

STRONThUM-90 pci/g 0.500 U 0.600 U 0.700 U 0.700 U 0.7y0 U 0.700 U

TECIINETJUM-99 pCi/g 0.900 UJ 5.700 J 2.300 J 3.2001 J 0.3Q0 U 1.800 J

IODIWE-129 pCl/g 2.000 U 2.000 U 2.000 U 2.0011 U 3.040 U 2.000 U

URANIUM-293/234 pCi/g 0.580 0.410 0.610 0.320 0.650 0.660

URANI¢N1-235 pCi/g 0.100 U 0.200 U 0.100 U 0.201) U 0.100 U 0.100 U

URANIU4-238 pCi/g 0.360 0.620 0.580 0.420 0.570 0.670

TOTAL UNANIIBI UG/G 1.200 1.100 1.300 1.2010 1.500 1.800

NEPTUNIIJ4-237 1Ci/g 0.030 U 0.030 U 0.020 U 0.031 0.020 UJ 0.008 U

PLUTONIiDI-238 pCi/g 0.050 U 0.030 U 0.020 U 0.030 U 0.020 U 0.020 U

PLUTONIUM-239/240 pCi/g 0.020 U 0.020 U 0.020 U 0.030 U 0.020 U 0.020 U

AMERICIIJM-241 pCi/g 0.040 U 0.040 U 0.050 U 0.070 U 0.020 U. 0.030 U

CURIISI-244 pCi/g 0.040 U 0.030 U 0.050 U 0.071D U 0.020 U 0.030 U

SODIUM-22 pCi/g 0.030 U 0.040 U 0.040 U 0.050 U 0.0050 U 0.050 U

POTASSIUM-40 pCi/9 11.000 14.000 17.000 15.0010 15.000 16.000

MANGANiESE-54 pCi/g 0.030 U 0.030 U 0.030 U 0.0410 U 0.050 U 0.050 U

IIRON-59 pCi/g 0.090 U 0.100 U 0-100 U 0-1010 U 0.200 U 0.100 U

COBALT-58 pCi/9 0.030 U 0.040 U 0.040 U 0.0510 U 0.060 U 0.050 U

COBALT-60 pCi/g 0.030 U 0.030 U 0.030 U 0.050 U 0.050 U 0.050 U

NIOBIUM-94 pci/g 0.020 U 0.030 U 0.030 U 0.040 U 0.050 U 0.040 U

RUTHENUUM-103 pCi/g 0.030 U 0.040 U 0.040 U 0.060 U 0.060 U 0.060 U

RUTNENIiU04-106 pCl/g 0.200 U 0.300 U 0.300 U 0.400 U 0.400 U 0.400 U

TIN-113 pCi/g 0.030 U 0.040 U 0.040 U 0.060 U 0.070 U 0.050 U

CES11UM-134 pCi/g 0.030 U 0.040 U 0.040 U 0.050 U 0.060 U 0.060 U

CESI^U4-137 pci/9 0.030 U 0.030 U 0.030 U 0.040 U 0.050 U 0.050 U

CERIUM-144 pCi/9 0.200 U 0.200 U 0.200 U 0.300 U 0.300 U 0.200 U

EUROPILIM-152 pCi/g 0.060 U 0.060 u 0.070 U 0.100 U 0.100 U 0.100 U

EUROPIUM-154 pCi/g 0.040 U 0.040 U 0.050 U 0.070 U 0.070 U 0.060 U

EUROPIUM-155 pCi/g 0.090 U 0.080 U 0.090 U 0-200 U 0.100 U 0.100 U

RADIUM-226 pCi/g 0.440 0.450 0.420 0.480 0.680 0.530

RADIUM-228 pci/g 0.510 0.680 0.870 0.680 1.000 0.760

TIIORIUM-228 pCi/g 0.550 0.620 1.100 0.640 1.400 0.890

TIIORIUM-232 pCi/g 0.510 0.680 0.870 0.680 1.000 0.760

^U^^
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Vailidated Data Suimary, Data Package: IB09340-TMA-623

0

Saa4:4
Date

Locationi
Depth
Type

Comiuents

B09354
9-17-93

299-U19-97
156.00 - 158.50

---
---

Parameter Units Result Q

GROSS ALPNA pCi/g 14.000
GROSS BETA pci/9 18.000

SELENIUM-79 pC1/g 3.000 U
STRONTIUM-90 pCN/g. 0.800 U

TECHNEIIUM-99 pCR/g 2.600 J
Io01NE-129 pCB/g 2.000 U

URANIUM-233/234 pci/9 0.600
URANIUM-235 pCB/g 0.100 U
URANIUM-238 pCfi/g 0.760

TOTAL URANIUM UG/G 2.000
NEPTUNIUM-237 pci/9 0.050 U
PLUTONIUM-238 pCi/g 0.020 U

PLUTONIUM-239/240 pCi/g 0.030 U
AMERICIUM-241 pci/9 0.040 U

CURIINI-244 pCi/g 0.040 U
SODIUM-22 pCi/g 0.060 U

POTASSIUM-40 pCi/g 14.000
MANGANESE-54 pCi/g 0.050 U

IRON-59 pci/g 0.100 U
COBALT-58 pCi/g 0.050 U
COBALT-60 pCl/g 0.060 U

NIGBIUM-94 pCi/g 0.040 U
RUTHENIUM-103 pCi/g 0.060 U
RUTHENIIIM-106 pci/g 0.400 U

TIN-113 pCi/g 0.060 U
CESIUM-134 pci/9 0.060 U
CESIUM-137 pCi/g 0.050 U
CERRRI-144 pCi/g 0.300 U

EUROPIUM-152 pCi/g 0.100 U
EUROPIUM-154 pCi/g 0.080 U

EUROPILMI-155 pCi/g 0.150
RADIUM-226 pCi/g 0.770
RADIUN-228 pci/9 0.970

THORIUM-228 pci/9 1.100
TilOR1UM-232 pCi/g 0.970
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REPORTING GROUP 7247

N309076-01 B09337

D A T A S H E E T F
^.e

7
^C^ -C^:'* .

SDG 7247 Client Westinghouse Hanford

Contact Dinkar Kharkar Contract MBH-SVV-069262

Lab sample id N309076-01 Client sample id B09337

Depr sampla-_id 79a7-nnt Location/Matrix 200-UP-2 SOLID

Received 09/17/93 collected 09/15/93

^ moisture 3.7 chain of custody id EFL-1091

RESULT 2a ERR

ANALYTE CAS NO pCi/g (COUNT)

MDA RDL QUALI-

pci/g pCi/g FIERS, TEST

Gross Alpha -^ Alpha 9"0 4.5 4 10 -d- BOA

Gross Beta ^ Beta 15 4.1 5 10 80B

Selenium 79115758-45-9 0.87 1.8 3_ 10 U SE

Strontium 90' 10098-97-2 0 1.3 0.5 1 U Y

Technetium 99- 14133-76-7 0.12 0.32 0.9 0.5 -i- .:,.5 TC

Iodine 129 15046-84-1 -0.21 0.77 2_ 2 U i

Uranium 233/234^ jSA_ 0.19 0.1 0.3 U

Uranium 235 r 15117-96-1 0.030 0.061 0.1L 0.3 U U

UraniulTl 230°- -- --- - -- - 0:3u_ 0.3 U

Total Uranium (ug/g)/7440-61-1 1.2 0.20 0.03 0.1 .-F- U_T

Neptunium 237 ^ 13994-20-2 0.008 0.016 _ 0.03 0.2 U NP

Plutonium 238- 13981-16-3 -0.013 0.019 0 0.05 U PU

Plutonium 239/240-, 0.006 0.013 0.02 0.05 U PU

Americium 241 14596-10-2 0 0.018 _g.04-- 0.05 U TP

Curium 244-^ 13981-15-2 -0.002 0.018 0.05 U TP

GAMMA SCAN ANALYTES

Sodium 22 ^ 13966-32-0 U O,Q3_ U GAM

Potassium 40-' 13966-00-2 11 0.65 GAM

Manganese 54-" 13966-31-9 U 0.03 U GAM

Tron 591 14596-12-4 U 0.09 - 0.05 U CAM
Cobalt 58^ 13981-38-9 U 7.Oj 0.05 U GAM
Cobalt 60i 10̂'C

0

198-40-0 . U 0.03 0.05 U GAM
-:i1VVll^lll 74 - 1Y81-'3J-1 1 0.02 J GAM

Ruthenium :03' 12968-53-1 U 0.03 U GAM
Ruthenium 106^ 13967-48-1 U 0.2 U GAM
:in ll3' 13966-06-8 U 0.03 U CAN
Cesium 1341 13967-70-9 U 0.03 U GAM
Cesium 137, 10045-97-3 U 0.03 0.05 U GAM

Lab id TMAN

Protocol WHC-HASM
DATA SHEETS Version Ver 1.0

Page 1 Form DVD-DS

SUMMARY DATA SECTION -^y-T_- Version 2.28
Page 23 °' Report date 01/14/94
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L N309076-01

;-i

C? ,

TMP. N(7RL`AL

REPORTING GROUP 7247

D A T A S H E E T , c o n t

B09337

SDG 7247 Client Westinchouse Hanford

Contact Dinkar Kharkar Contract MBH-SVV-069262

Lab sample id N309076-01 Client sample id B09337

Dept sample id 7247-001 Location/Matrix 200-UP-2 SOLID

Received 09/17/93 Collected 09/15/93

% moisture 3.7 Chain of custody id EFL-1091

ANALYTE CAS NO

RESULT

pCi/g

2a ERR

( COUNT)

MDA

pCi/g

RDL

pCi/g

QUALI-

FIERS TEST

Cerium 144 14762-78-8 U 0.2 U GAM

Europium 152^ 14683-23-9 U --- 0.06 0.1 U GAM

Europium 154' 15585-10-1 U 0.04 0.1 U GAM

Europium 155 14391-16-3 U 0.09 0.1 U GAM

Radium 226°- '--'la7tt1-63=3 0.44 U.OSo -- --- - GAM

Radium 228^ 15262-20-1 O.Si 0.11 GAM

Thorium 228 14274-82-9 0.55 0.035 GAM

Thorium 232^ 7440-29-1 0.51 0.11 GAM

DATA SHEETS

Paae 2

SUMMARY DATA SECTION

Page 24

\ ^\ Lab id TMAN

Protocol WHC-HASM

Version Ver 1.0

For[.^. 1Vn-nc

Version 2.28-V

Report date 01/14/94

013



T M A N O R C A L

^ REPORTING GROUP 7247

L

N309076-02 B09339

.JI DATA SHEET

..^
^

SDG 7247 a1-LenC 11e--,tinahouse Hanford

Contact Dinkar Kharkar Contract MBH-SVV-069262

Lab sample id N309076-02 Client sample id B09339

Dept sample id 7247-002 Location/Matrix 200-UP-2 SOLID

#ece-ived Oo/:7/03 . rollected 09/13/93

% moisture 3.1 Chain of custody id EFL-1091

APIAIy`FTE-- -------- - --GAS HO

RESULT 2a ERR MDA ROL QUALI-

pCi/g (COUNT) pCi/g pCi/q FIER§,^ TEST

rti.

Gross Alpha Alpha

Gross Beta% Beta

Selenium 79^ 15758-45-9

Strontium 90, 10098-97-2

Tech.^.etium 99^ -- 14133-76-7

Iodine 129^' 15046-84-1

Uranium 233%234-^ - -- ---

Uranium 235- 15117-96-1

Uranium 238 i

Total Uranium (ug/g) /7440-61-1

Neptunium 237^ 13994-20-2

Plutonium 238^ 13981-16-3

Plutonium 239/240 ^

Americium 241 ^ 14596-10-2

Curium 244 ^ 13981-15-2

GAMMA SCAN ANALYTES

Cnr,jiu,m 72 ! 1 39"-i7-0

Potassium 40-^ 13966-00-2

Manganese 54 ^ 13966-31-9

Iron 59 ^ 14596-12-4

Cobalt 58^ 13981-38-9

Cobalt 60^ 10198-40-0

Niobium 94^ 14681-63-1

Ruthenium 1_03^ 13968-53-1

Ruthenium 106^ 13967-48-1

Tin ':13' 13966-06-3

Cesium 134-^ 13967-70-9

Cesium 137-^ 10045-97-3

DATA SHEETS

Page 3

SUMMARY DATA SECTION

Page 25

7.8 4.3 4 10 a- BOA

18 4.3 5 10 80B

-1.8 1.7 3 10 U SE

0.13 0.18 0.6 1 U Y

5.7 0.69 1 0.5 B- S TC

0.17 0.7? 2 2 U

0.31 0.Z3 0.2 0.3 U

0 0.052 0.2 0.3 U U

0.62 0.23 0.2 0.3 U

1.1 0.20 0.03 0.1 UT

0.006 0.018 0.03 0.2 U NP

0.012 O.C18 0 , 01 0.05 U PU

0.003 0.012 0.02 0.05 U PU

0.006 0.022 _0.04 0.05 U TP

-0_011 0.011 0. 03 0.05 U TP

U 0.04 U GAM

14 0.73 CAM

- 0.03 U CAM

U 0.1 0_C5 U CAM

U 0.04 0.05 U CAM

U 0.03 0.05 U CAM
U 0.03 U CAM

U 0.04 U CAM

U 0.3 U CAM

0.04 U GAM

0 0.04 U CAM

U 0 03^ 0.05 U GflM

I AAA^^^

1̂ Lab id TMAN

I Lti^l` I Protocol WHC-HASM

Vers ion Ver 1.0

Form DVD-DS

Version 2.28

Report date 01/14/94

. -
1-01'1



T M A N O R C A L -4-

REPORTZNG GROUP 7247

N309076-02 F B09339

D A T A S H E E T, c o n t

:i-c) - -5'

SDG 7247 Client Westinghouse Hanford

Contact Dinkar Kharkar Contract MBH-SVV-069262

Lab sample id N309076-02 Client sample id B09339

Dept sample id 7247-002 Location/Matrix 200-UP-2 SOLID

Received 09/17/93 Collected 09/13/93

% moisture 3.1 Chain of custody id EFL-1091

C`--. RESULT 2a ERR MDA RDL QUALI-

ANALYTE CAS NO pCi/g ( COUNT) pCi/g pCi/g FIERS TEST

Cerium 144 14762-78-8 U 0.2 U GAM

Europium 152^ 14683-23-9 U 0.06 0.1 U CAM

Europium 154^ 15585-10-1 U 0.04 0.1 U GAM

Europium 155 14391-16-3 U 0.08 0.1 U CAM

Radium 226^ 13982-63-3 0.45 0.061 CAM

I Radium 228 ^ 15262-20-1 0.68 0.13 CAM

Thorium 228 ^ 14274-82-9 0.62 0.038 CAM

Thorium 232^ 7440-29-1 _^0.68 0.13 GAM

Lab id TMAN

Protocol WHC-HASM

DATASHEETS Version Ver 1.0

Page 4 Form DVD-OS

SUMMARY DATA SECTION Version 2.28

Page 26 Report date 01/14/94

O
1"
v



T M A N O R C A L °

REPORTING GROUP 7247

N309076-03 B09340

D A T A S H E E T

\C^j

SDG 7247 Client Westinohouse Hanford

Contact Dinkar Kharkar Contract MBH-SVV-069262

Lab sample id N309076-03 Client sample id 509340

Dept sample id 7247-003 Location/Matrix 200-UP-2 SOLID

Received 09/17/93 Collected 09/15/93

Bmoisture 3.7 Chain of custody id EY'L-1091

C:z.^
^4__d_ pNAi.v_TE rAB_NO

RESULT

oCi/a --

2a ERR

( COUNT) _

MDA

cCila

RDL

nCi/a

QUALI-

FIERSg TEST

t„e GrossAlpha'- Alpha -21 4.3 5 10 U 80A
... ,>" <.

Gross Beta-" ------- - - ---Beta T500 ^5 -- -5 lU10 - - -808

?v=', Selenium 79 15758-45-9 0.58 1.5 2 10 U SE

Strontium 90- 10098-97-2 -0.35 0.79 0.7 1 U Y

--Q"^. TeChnetium 99/- -14133-76-7 2.3 0.24 0.4 0.5 3-"S TC

Iodine 129^ 15046-84-1 -0.29 0.88 2 U I

Uranium 233/234-' 0.61 0.22 0.1 0.3 U

Uranium 235^ 15117-96-1 0.053 0.071 0.1 0.3 U U

Uranium 238 ^ 0.58 0.19 0.1 0.3 U

Total Uranium (ug/g)/7440-61-1 0.22 0.03 0.1 -%,- U_T

Neptunium 237^ 13994-20-2 0.008 0.011 0.02 0.2 U NP

Plutonium 238 13981-16-3 0 0.004 0.02 0.05 U PU

Plutonium 239/240-^ - -0.004 0.004 0.02 0.05 U PU

Americium 241 14596-10-2 -0.003 0.025 0. 05 0.05 U TP

Curium 244 13981-15-2 -0.010 0.021 0.05 0.05 U TP

Gr1!']fl7, SI:AN ANALTTES

Sodium 22 ' 13966-32-0 U 0.04 U GAM

Potassium 40^ 13966-00-2 17 _ 0.76 GAM

Mang_anese 54 ^ 13966-31-9 U 0.03 U CAN

------ =rOn 59 145°6=12=4 . .. L'_ 0.1 0.05 U CAN

Cobalt 58^ :3981-38-9 0.04 0.05 U CAN

Cobalt 60 ^ 10198-40-0 U - 0.03 0.05 U CAN

Niobium 94 14681-63-1 U 0 .03 U GAM

Ruthenium 103 -' 13968-53-1 U

_

0.04 U GAM

Ruthenium 106 1_3967-48-1 U 0.3 U GAM
T:^ -13 13966-06-3 n..._ 0. 04 r: G?M

Cesium134-^ 13967-70-9 U 0 .04 U CAN

Cesium 137 10045-97-3 U 0.03 0.05 U CAN

_

Lab id TMAN

N ^ Prot ocol WHC-HASM

DATA SHEETS

4

Version Ver 1.0

Page-5 Form DVD-DS

SUMMARY DATA SECTION Version 2.28

Page 27 Report date 01/14/94

`016



N309076-03

T M A N O R C A L

REPORTING GROUP 7247

D A T A S H E E T, c o n t

B09340

C^s!

SDG 7247 Client Westinghouse Hanford

Contact Dinkar Kharkar Contract MBH-SVV-069262

Lab sample id N309076-03 Client sample id B09340

Dept sample id 7247-003 Location/Matrix 200-UP-2 SOLID

Received 09/17/93 Collected 09/15/93

R moisture 3.7 Chain of custody id EFL-1091

C^-

r e-.a

C-j

- --- ------ --

ANALYTE

- -

CAS NO

RESULT

pCi/g

2a ERR

( COUNT)

MDA

pCi/g

RDL

pCi/g

QUALI-

FIERS TEST

Cerium 144 14762-78-8 U 0.2 _ U GAM

Europium 152-^ 14683-23-9 U 0.07 0.1 U GaM

I

Eurupiu ^- -^Ti 1$4-._.- - 0.65 - 0_1 _ - U G^
Europium 155 ^- 14391-16-3 U 0.09 0.1 U GAM

Radium 226^ 13982-63-3 0.42 0.059 GAM

Radium 228^ 15262-20-1 0.87 0.14 CAN

Thorium 228 ^ 14274-82-9 1.1 0.071 GAM

Thorium 232' 7440-29-1 0.87 0.14 GaH

DATA SHEETS

Page 6

SUrMw"RY DATA SECTION

Page 28

•^ ^^^.

5

Lab id TMAN

Protocol WHC-HASM

Version ver 1.0

°orm DVD-0S

Version 2.28

Report date 01/14/94

vii



N309076-04

T M A N O R C A L

REPORTING GROUP 7247

D A T A S H E E T

q -,-=\ ci-

B09341

SDG 7247 Client Westinghouse Hanford

Contact Dinkar Kharkar Contract MBH-SVV-069262

Lab sample id N309076-04 Client sample id B09341

Dept sample id 7247-004 Location/Matrix 200-UP-2 SOLID

Received 09/17/93 Collected 09/13/93

^ moisture 6.3 Chain of custody id EFL-1091

RESULT 2a ERR MDA RDL QUALI-

ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS W TEST

° Gross Alpha ^ Alpha

Gross Beta -^ Beta

Selenium 791^ 15758-45-9

Strontium 90' 10098-97-2

Ls.., Technetium 99^l 14133-76-7

:odine 129- 15046-84-1

Uranium 233/234'

Uranium 235^ 15117-96-1

Uranium 238^

Total Uranium (ug/g)f7440-61-1

Neptunium 237 -^ 13994-20-2

Plutonium 238^ 13981-16-3

Plutonium 239/240 ^1

Americium 241- 14596-10-2

Curium 244^ 13981-15-2

GAMMA SCAN ANALYTES

Sodium 22 ' 13966-32-0

Potassium 40 13966-00-2

Manganese 54 13966-31-9_

Iron 59^ 14596-12-4

.3Q81"38? _

Cobalt 60 ^ 10198-40-0

Niobium 94 ^ 14681-63-i

Ruthenium 103'^ 13968-53-1

Ruthenium 106'^ 13967-48-1

^in 113 ^ 13966-06-8
Cesium 134 13967-70-9

Cesium 137^ 10045-97-3

DATA SHEETS

Page 7
ctd.g.tnwY DATA SFrmtOu

Page 29

8.2 4.0 - 4 10 3- BOA

19 4.3 5 10 80B

1.8 1.7 3 10 U SE

-0.24 1.6 0.7 1 U Y

3.2 0.48 0.2 0.5 -t- C

-0.17 0.72 2 2 U ^ ,.

0.32 0.16 0.2 0.3 U

-0.024 0.048 0.2 0.3 U U

0.42 0.21 . . . 0.2 0.3 . U

1.2 0.20 0.03 0.1 --ii_ U_T

0.031 0.026 0.03 0.2 -^- NP

0.008 0.017 0.03 0.05 U PU

_-0.003 0.017 0.03 0.05 U PU

0 0.017 0.07 0.05 U TP

0 0.018 0.07 0.05 U TP

U 0.05 U GAM

15 1.0 GAM

U
^^

---_ 0.04 - Gaw

U 0.1 0.05 U CAM

-`J__ -_ -0.05 c.c5 U cAM

U 0.05 0.05 U CAM

U 0.04 U GAM

U 0.06 U CAM

U 0.4 U CAM

U 0.06 U ;T:M

U 0.05 U CAM

U 0.04 0.35 U CAM

Lab id TMAN

Protocol WHC-HASM

Version Ver 1.0

Form DVD-S

'ersiort 2.28

Report date 01/14/94



N309076-04

T M A N O R C A L

REPORTING GROUP 7247

D A T A S H E E T , c o n t

Lj.-\ Cl-

B09341

SDG 7247 Client Westinohouse Hanford

Contact Dinkar Kharkar Contract MBH-SVV-069262

Lab sample id N309076-04 Client sample id B09341

Dept sample id 7247-004 Location/Matrix 200-UP-2 SOLID

Received 09/17/93 Collected 09/13/93

-$-mOisti:r° F i-__- _ __-C.haiA_nf-pu5t2dv id RFI.-1091

-- ^---. --- -- - --- ----- - RESU3:T 2o ERR MDA RDL QUALI-

ANALYTE CAS NO pCi/g ( COUNT) pCi/g pCi/g FIERS TEST

LK-,. Cerium 144 14762-78-8 U 0.3 U CAM

Europium 152-' 14683-23-9 U 0.1 0.1 U GAM
E^..^
nz; Europium 154-' 15585-10-1 U 0.07 0.1 U GAM

Europium 155 14391-16-3 U 0.2 0.1 U GAM

Radium 226^ 13982-63-3 0.48 0.084 CAM

Radium 228 15262-20-i 0.68 0.19 CAM

Thorium 228-^ 14274-82-9 0.6 4 0.053 CAM

Thorium 232 7440-29-1 0.68 0.19 CAM

Lab id TMAN

p^41 Protocol WHC-yASM
DATA SHEETS Version Ver 1.0

Paqe 8 Form DVD-DS----- ---- -
SUMMARY DATA SECTION Version 2.28

Page 30
L1197

rt date 01/14/94

019



TMA NORCAL

REPORTING GROUP 7247

N309076-05 B09344

D A T A S H E E T

SDG 7247 Client Westinghouse Hanford

Contact Dinkar Kharkar Contract MBH-SW-069262

Lab sample id N309076-05 Client sample id 809344

Dept sample id 7247-005 Location/Matrix 200-UP-2 SOLID

Received 09/17/93 Collected 09/15/93

% moisture 7.0 Chain of custody id EFL-1091

ANALYTE CAS NO

RESULT

pCi/g

2a ERR

( COUNT)

MDA

pCi/g

RDL

pCi/g

QUALI-

FIERSa TEST

Gross Alpha Alpha 6.1 3.9 4 10 -^- BOA

Gross Beta ^ Beta 17 4.2 5 10 80B

Selenium 79 ^ 15758-45-9 0.089 1.5 3 10 U SE

Strontium 90, 10098-97-2 -0.10 0.59 0.7 1 U Y

Technetium 99^ 14133-76-7 0.25 0.29 0.3 0.5 U T_G

Iodine 129^ 15046-84-1 -0.73 1.1 3 2 U ?

Uranium 233/234-l' 0.65 0.24 0.2 0.3 U

Uranium 235^ 15117-96-1 0.039 0.039 0.1 0.3 U U

Uranium 238 ^ 0.57 0.20 0.1 0.3 U

Total Uranium (ug/gy`7440-61-1 1.5 0.27 0.03 0.1 i[- UT

Neptuni,.m_23' 13994-20-2 0.013 0.013 0.02 0.2 -wd-- L•- NP

Plutonium 238 13981-16-3 0.009 0.012 ^ 0.05 U PU

Plutonium 239/240 0.009 0.012 -a_112_ 0.05 U PU

Americium 2411 14596-10-2 0 0.008 0.02 0.05 U TP

Curium 244 13981-15-2 0 0.008 0.02 0.05 U TP

GAMMA SCAN ANALYTES

Sodium 22 ^ 13966-32-0 U 0.06 U GAM

Potassium 40 ^ 13966-00-2 15 1.0 GAM

Manganese 54 ^ 13966-31-9 U 0.05- U GaM

Iron 59^ 14596-12-4 U 0.2 0.05 U GAM

Coba:t 58^ 13981-38-9 'J 0.06 0.05 U CAN

Cobalt 60 ^ 10198-40-0 U 0.05 0.05 U GAM

Niobium 94^ 14681-63-1 U 0.05 U GAM

Ruthenium 103^ 13968-53-1 U 0.06 U GAM

Ruthenium 106^ 13967-48-1 U 0.4 U GAM

Tin ^113 ^ 13966-06-3 J J.07 „ GdM

Cesium 134 -' 13967-70-9 U 0.06 U CAN

Cesium 137^ 10045-97-3 U 0.05 0.05 U GAM

""

Lab id TMAN

Protocol WHC-HASM

DATA SHEETS

0

Version Ver 1.0

Page 9 1 7
=-

Form DVD-DS

SUMMARY DATA SECTION ^ Version 2.28

Page 31 .;^ Report date 01/14 /94
IJ

02 0



TMA NORCAL

REPORTING GROUP 7247 ^

N309076-O5 B09344

D A T A SHEET c o n t

.- \ aa.s'

SDG 7247 Client Westinahouse Hanford

Contact Dinkar Kharkar Contract MBH-SVV-069262

Lab sample id N309076-05 Client sample id B09344

Dept sample id 7247-005 Location/Matrix 200-UP-2 SOLID

Received 09/17/93 Collected 09/15/93

8 moisture 7.0 Chain of custody id EFL-1091

ANALYTE CAS NO

RESULT

pCi/g

2a ERR

( COUNT)

MDA

pCi/g

RDL

pCi/g

QUALI-

FIERS TEST

C^rium 144 14762-78-8 U 0.3 U GAM

Europium 152° 14683-23-9 U 0.1 0.1 U CAM

Europium 154 ^ 15585-10-1 U 0.07 0.1 U GAM

Europium 155 ^ 14391-16-3 U 0.1 0.1 U GAM

Radium 226' 13982-63-3 0.68 0.11 CAM

Radium 228^ 15262-20-1 1.0 0.22 GAM

Thorium 228 ^ 14274-82-9 1.4 0.11 GA."4

Thorium 232 ^ 7440-29-1 Q_ 0.22 GAM

L

_

'

Lab id TMAN

--- ----- - ------

^

^

Protocol WHC-HASM

DATA SHEETS ^ Version Ver 1.01f
Page 10 Sorm DVD-DS

SUMMARY DATA SECTION Versicn 2.28

Page 32 , '?L---- Report date 01/14/94
J J

,o2s



N309076-06

T M A N O R C A L

REPORTING GROUP 7247

D A T A S H E E T

B09345

ya.S2

SDG 7247 client Westinahouse Hanford

Contact Dinkar Kharkar Contract MBH-SVV-069262

Lab sample id N309076-06 Client sample id B09345

Dept sample id 7247-006 Location/Matrix 200-UP-2 SOLID

Received 09/21/93 Collected 09/16/93

% moisture 4.8 - ----- Chain of custody id EFL-1091

`^-'^` ANALYTE CAS NO

(7rnve Alnhw / Alnhat^F", ---- ---
^`-.1 Gross Beta ^ BetaI

Selenium 79^- 15758-45-9

Strontium 90 10098-97-2

Technetium 99-^ 14133-76-7

Iodine 129% 15046-34-1

Uranium 233/234^

Uranium 235^ 15117-96-1

JI -UYanlum 238 %

Total Uranium ( ug/g Y 7440-61-1

Neptunium 237^ 13994-20-2

- - Plutonium 238' 1 108- 6-3^

Plutonium 239-1240i

Americium 241i 14596-10-2

Curium 244 ^ 13981-15-2

GAMMN SCAN ANALYTESI

Sodium 22' 13966-32-0

p0t3ccipm 3(1^.. li9FFi-QQ-L

Manganese 54 ^ 13966-31-9

Iron 59 ^ 14596-12-4

Cobalt 58 13981-38-?i

Cobalt 60 ' 10198-4C-0

Niobium 94 14681-63-1

Ruthenium 103 13963-53-:

------- --I-1?,e, th?^L-,um '_.06^---- =y467-48-_ --
Tin 1 13 ^ :3966-06-3

Cesi.um 134 ' 13967-70-9

Cesium 137 10045-97-3

DATA SHEETS

Page 11

SUMMARY DATA SECTION

Page 33

RESULT

pCi/g

2a ERR

( COUNT)

MDA

pCi/g

RDL

pci/g

QUALI-

FIERS^TEST

4.6 3.7 4 10 -3- 80A

17 4.2 5 10 BOB

1.1 1.7 3 10 U SE

-0.39 1.9 0.7 1 U Y

1.8 0.27 0.4 0-5 -B- .-j TC

-0.11 0.93 2 z U I

0.66 0.22 0.1 0-3 U

0.072 0.073 0.1 0.3 U U

c.o7 o-.22 e.1 c.a U
1.8 0.31 0.03 0.1 --#- UT

0 0.005 0.008 0.2 U NP

.. 0-005 . 0. 009 .. n-n2. . n-n5 U PU

0.005 0.005 0.02 0.05 U PU

0.003 0.007 0.03 0.05 U TP

0.007 0.007 0.03 0.05 U TP

U 0.05 U GAM

5 _

--

1_0 CiAB]

^.I 0.^v5 U GAM

U 0.1 0.05 U GAM

D 0.05 0.05 U GAM

U 0.05 0.05 U GAM

U 0.04 U GAM

U 0.06 U GAM

0 4 _ U - .. . CAN
.05 U GAM

J 0.06 U GAM

U 0.05 0-05 U GAM

\ rCC-.^'C^

Lab id ':MAN

Protocol WHC-HASM

" 7^rfr'

Version

Form

Ver 1.0

DVD-DS

Version 2.28
.^-- Renort date 01/14/94

,022



_N3_09076-06I

T M A N O R C A L
REPORTING GROUP 7247

D A T A S H E E T , c o n t

k-L.:\"5- S

309345

SDG 7247 Client Westinghouse Hanford

Contact Dinkar Kharkar Contract MBH-SVV-069262

Lab sample id N309076-06 Client sample id B09345

Dept sample id 7247-006 Location/Matrix 200-UP-2 SOLID

Received 09/21/93 Collected 09/16/93

8 moisture 4.8 Chain of custody id EFL-1091

z w-;

;^•,

i ^
!wr>

C*^,

ANALYTE CAS NO

RESULT

pCi/g

2a ERR

( COUNT)

MDA

pCi/g

RDL

pCi/g

QUALI-

FIERS TEST

Cerium 144 ^ 14762-78-8 U 0.2 U GAM

Europium 152^ 14683-23-9 U 0.1 0.1 U GAM

Europium 154^ 15585-10-1 U 0.06 0.1 U GAM

Europium 155 14391-16-3 U 0.1 0.1 U GAM

Radium 226 13982-63-3 0.53 0.090 GAM

Radium 228 15262-20-1 0.76 0.17 GTM

Thorium 2281 14274-82-9 0.89 0.059 GAM

IL Th^v. l ,..,, 232^ 7440-29-1 -0.76 0.17 CAM

DATA SHEETS

Page 12

SUMMARY DATA SECTION

Page 34

A 11111j

Lab j,d TMAN

Protocol WHC-HASM

Version Ver 1.0

Form DVD-05

Version 2.^<8

Report date 01/14/94

023



TMA NORCAL ac\^\-`v}
REPORTING GROUP 7247

E
N309076-07 B09346

D A T A S H E E T

SDG 7247 Client Westinghouse Hanford

Contact Dinkar Kharkar Contract MBH-SVV-069262

Lab sample id N309076-07 Client sample id B09346

Dept sample id 7247-007 Location/Matrix 200-UP-2 SOLID

Received 09/21/93 Collected 09/16/93

% moisture 7.0 Chain of custody id EFL-1091

RESULT 2a ERR MDA RDL QUALI-

ANALYTE__ CAS_NO. pCi/g ( COUNT) pCi/g pci/g FIERS^TEST

--Gro5B-Alpha ^ -_ - _Alpha 7.U . . . 4.1 .. 4 10 - -^- ___ BOA
Gross Beta Beta 17 4.3 5 10 808
Selenium 79^15758-45-9 -1.7 1.1 2 10 U SE
Strontium 90- 10098-97-2 -0.34 1.8 0.7 1 U y
Technetium 99' 14133-76-7 3.1 0.27 0.4 0.5 $_^ TC
Iodine 129 1 15046-84-1 0.16 0.75 2 2 U I
Uranium 233/234-^ .. . 0.60 0.20 0.1 0.3 U
Uranium 235, 15117-96-1 0.014 0.058 0.1 0.3 U U
Uranium 238 -^ 0.65 0.18 0.09 0.3 U
Total Uranium (ug/g Y 7440-61-1 1.2 0.21 0.03 0.1 yF- UT.
Neptunium 237 ^ 13994-20-2 0.032 0.048 0.9 0.2 -H- ^-S NP
Plutonium 238-^ 13981-16-3 -0.004 0.008 0,02 0.05 U PU
Plutonium 239/240-^ -0.006 0.008 0.02 0.05 U PU
Americium 241- 14596-10-2 -0.002 0.008 0.02 0.05 U TP
Curium 244 ^ 13981-15-2 0.006 0.008 0.01 0.05 U TP
GAMMA SCAN ANAL:TES

Sodium 22 ^ 13966-32-0 U 0.06 U GAM
Potassium 40^ 13966-00-2 15 1.1 CAM
Manganese 54^ 13966-31-9 U 0.05 U GAM
Iron 59 ^ 14596-12-4 U 0.2 0.05 U CAM
Cobalt 58^ 13931-38-9 U _ C.CS 0.05 U GAM
Cobalt 60^ 10198-40-0 U 0.05 0.05 U GAM
Niobium 94 14681-63-1 U 0.04__ U GAM
Ruthenium 103 ^ 13968-53-1 U 006 U GAM
Ruthenium 106 ^ 13967-48-1 U 0.4 U GAM
=in 113 13966-06-3 U _ 0.05 U GAM
Cesium 1.34 13967-70-9 U 0 .07 U GAM
Cesium 137^ 10045-97-3 U 0.05 0.05 U GAM

- -- - - -------- - ^^ Lab id TMAN
tttrrr

Protocol WHC-HASM
DATA SHEETS

C)`^_ Verainn Ver 1.0
Page 13 ii 17 Form DVD-DS

SUMMARY DATA SECTION Version 2.28
Page 35 I Reoort date 01/14/94

^024



r-

I N309076-07

T M A N O R C A L

REPORTING GROUP 7247

D A T A S H E E T, c o n t

^k _74-

B09346

SDG 7247 Client Westinghouse Hanford

----- -- _
-ConC.acc Dinkar_ .nu.^_> ...akar CO.^.tL'act MRU-ccnr-naa9F^- - -- - ---- - --- •••••• -.,_^-..

Lab sample id N309076-07 Client sample id B09346

Dept samplE-id- -7.2-07°007--- - -- -- LOCaii.on/Matrix 200-i7P-2 SOLID

Received 09/21/93 Collected 09/16/93

b maistuze ?.0 Chai., Of custody., id EFL-1091

I=,

M1^ ANALYTE - cAS-N0

RESULT

pCijg

2a ERR

-(CO"uriT)

NDA

piafg

RDL

pcijq

QUALI-

PIERS TEST

,,..; Cerium 144^ 14762-78-8 U 0.2 U GAM

Europium 152 ' 14683-23-9 U 0.1 0.1 U GAM

Europium 154 ^ 15585-10-1 U 0.07 0.1 U GAM

`"-'-- Europium 155 ^ 14391-16-3 U 0.1 _ 0.1 U GAM

r4^,1 Radium 226 13982-53-3 0.5 8 0.10 GAM

Radium 228 15262-20-1 0.97 0.21 GAl4

Thoriu.., 228 14274-82-9 0 . 9 0 0.068 GAM

Thorium 232 7440-29-1 0.97 0.21 GAM

IY Lab i d

Protocol

TMAN

WHC-HASM

DATA SHEETS Version Ver 1.0

Page 14 2orm DVD-DS

SUMMARY DATA SECTION Version 2.28
Page 36 •^?-^ I, Re port date 01/14/94
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TMA NORCAL C^
c _^^

C
REPORTING GROUP 7247

N309076-08 B09349

D A T A S H E E T

SDG 7247 Client Westinghouse Hanford

Contact n:nga. Khgrk3r Contract MBH-SVV-069262

Lab sample id N309076-08 Client sample id B09349

`----`--_=-_.! -DepL-: a_cr,},iP id- 7247=,^,0' -__ ___ __-------rDCat.iDnJMa_trix ?OOn[)8-.2. Snr.Zn

Received 09/21/93 Collected 09/16/93

8 moisture 16.2 Chain of custody id EFL-1091

^
12-
hp'-J

ANALYTE CAS NO

RESULT

pCi/g

2a ERR

(COUNT)

MDA

pCi/g

RDL

pCi/g

QUALI-

FIER!§i_TEST

-60 6.0 6 10 U BOA
3200 38 5 10 80B

-2.5 0.71 2 10 U SE
-0.080 0.21 0.8 1 U Y
3.4 0.47 1 0.5 ^- ^ TC

-0.033 0.67 2 2 U

204 0.43 0.09 0.3 U
0.060 0.060 0.1 0.3 U U
2.2 0.40 0.09 0.3 U
5.6 0.99 0.03 0.1 -^F-- U
0.057 0.043 0.02 0.2 6-- NP
0.002 0.005 0.02 0.05 U PU
0 0.005 ' 0.02 0.05 U PU

-0.005 0.005 0.02,_ 0.05 U TP
0.002 0.009 0.02 0.05 U TP

l..r
;.t

ti•;

Gross Alpha ^ Alpha

Gross Beta ^ Beta

Selenium 79 ^ 15758-45-9

Strontium 90- 10098-97-2

Technetium 99- 14133-76-7

iodine 129 ^ 15046-84-1

Uranium 233/ 234 ^ - -

Uranium 235^ 15117-96-1
Uranium 238^

Tota: U-roi:ium ( ug/ gr7440-61-1
Neptunium 237 ^ 13994-20-2
Plutonium 238 13981-16-3

Plutonium 239/240 ^

Americium 241^ 14596-10-2
Curium 244 ^ 13981-15-2
GAMMA SCAN ANALYTES

Sodium 22 ^ 1.q,96.A,-.1,2-l)

Potassium 40 / 13966-00-2

-

Iron 59^ 14596-12-4
Cobalt 58^ 13981-38-9

Cobalt 60% 10198-40-0

Niobium 94 " 14681-63-1

Ruthenium 103^ 13968-53-1

Ruthen: ... 106^ 13967-48_'
T_in 113 ^ 13966-06-8
Cesium 134^ 13967-70-9

Cesium 137,^ 10045-97-3

DATA SHEETS

Page 15

SUMMARY DATA SECTION

Page 37

J ... .: 0-: 0 ^ U CAM
_ 7.1. 0.82 GAZ.!

U -- 0.04^ U GA-+f
U 0.1 0.05 U CAM
U 0.05 0.C5 U CAM

U 0.05 U CAM
U 0.04 U CAM
U 0 .06 U CAM

^ -- ---- - u^d U CAM
U 0.05 U GTM.
U _0Q8 U GAM
U 0.05 U CAM

- '^

Lab id TMAN

Protocol WHC-HASM

Version Ver 1.0

corm DVD-oS

Version 2.28 ..,

Report date 01/14/94



TMA NORCAL

_ REPORTING GROUP 7247

-I^ N309076-08 B09349

- - - - - - - - - - - ^ u A T A ^ ii +^''+ E T , O O II t

rH-;

i.,±' ;
[^^m
^j€

Pv,

SDG 7247 Client Westinghouse Hanford

___Contact Dinkar KharitaY.- --____----_ -.OOfltra.. MBH-5VV-069262

Lab sample id N309076-08 Client sample id B09349

Dept sample id 7247-008 Location/Matrix 200-UP-2 SOLID

-Received 09/21/93 collected 09/16/93

---%-moisture 1- 6 . 2 Chain of custody id EFL-1091

ANALYTE CAS NO

RESULT

pCi/g

2a ERR

( COUNT)

MDA

pCi/g

RDL

pCi/g

QUALI-

FIERS TEST

Cerium 144 ' 14762-78-8 U 0.3 U GAM

Europium 152^ 14683-23-9 U 0.1 0.1 U GAM

Europium 154 ^ 15585-10-1 U `0. 06 0.1 U GAM

Europium 155 ^ 14391-16-3 U 0.1 0.1 U GAM

Radium 226' 13982-63-3 0.47 0.096 GAM

Radium 228^ 15262-20-1 0 .66 0.23 GAM

Thorium 228 ' . 14274-82-9 0 .68 0.059 GAM

Thorium 232 ^ 7440-29-1 0.66 0.23 GAM

DATA SHEETS

Page 16
-
SUM`IARY DATA SECTION

Page 38

Lab id TMAN

Protocol WHC-HASM

Version Ver 1.0

Form DVD-DS

Version 2.28

.'-{^--- ; Report date 01/14/94

e02



- --- -._.. N.3a9n76-09

T M A N O R C A L
REPORTING GROUP 7247

D A T A S H E E T

B09350

SDG 7247 Client Westinghouse Hanford

Contact Dinkar Kharkar Contract MBH-SVV-069262

- idLab- s2mp-i2- e,.
3
..^...^,Snnn^c_n 9 - --... - ---Gli e .,♦ ca mpl̂ e iA^..^ .,.. wn4'iSn.,....,..,,

Dept sample id 7247-009 Location/Matrix 200-UP-2 SOLID

Received 09/21/93 Collected 09/17/93

% moisture 0.2 Chain of custody id EFL-1091

ANALYTE CAS NO

RESULT

pCi/g

2a ERR

( COUNT)

MDA

pCi/g

RDL

pCi/g

QUALI-

FIERS_S;^2EST

Gross Alpha ^ Alpha 5.5 3.9 4 10 -3^ 80A

Gross Beta Beta 47 5.5 5 10 80B

Selenium 79 ! 15758-45-9 - 2.0 0.82 2 10 U SE

Strontium 90" 10098-97-2 0.029 0.17 0.7 1 U y

Technetium 99, 14133-76-7 0.40 0.11 0.3 0.5 -^- S TC

Iodine 129-^ 0.67 _ L 2 U I

Uranium 233/234/ 0.018 0.073 0.2 0.3 U U

Uranium 235^ 15117-96-1 0 0.044 0.2 0.3 U U

Uranium 238 ^ 0.073 0.073 0.1 0.3 U U

Total Uranium (ug/gr7440-61-1 0.17 0.030 0.003 0.1 -Ir UT

Neptunium 2371 13994-20-2 0.007 0.027 _ 0 OS 0.2 -FY ^-^T NP

Plutonium 238^ 13981-16-3 0.004 0.014 0.03 _ 0.05 U PU

Plutonium 239/240- 0 0.014 0.03 0.05 U PU

Americium 241 ^ 14596-10-2 0.004 0.008 0.01 0.05 U TP

Curium 244 ^ 13981-15-2 0.002 0.008 0.02 0.05 U TP

GAMMA SCAN ANALYTES

Sodium 22^ 13966-32-0 U 0.02 U GAM

Potassium 40,' 13966-00-2 0.48 0.17 GaM ,

Mlannanese 54 ..__ .13966-31-9 q 0.02 U CAN

Iron 59^ 1 4596-12-4 U 0.06 0.05 U GAM

Cobalt 58 ^ _39S1-'_S-9 U 0.02 0.35 U GaM

Cobait 60-^ 10198-40-0 U 0.02 0.05 U GAM
Niobium 94' 14681-63-1 U 0.0 2 U GAM

Ruthenium 103' 13968-53-1 U 0.03 U GAM
Ruthenium 106 _3967-48-1 U 0.2 U GAM

:in 113^ '_3966-06-3 J 0.03 U GAM

Cesium 134^ 13967-70-9 U
-
0.02 U CAN

Cesium 137^ 10045-97-3 U 0.02 0.05 U GAM

- - - - - - - - -
^.^Ci

-- - -- - - - Lab id TMAN^

Protocol WHC-HASM
DATA SHEETS

I ^^

^ Version Ver 1.0
Page 17

^

\L

^•^ Form DVD-OS
SUMMARY DATA SECTION Vernon 2.28

Page 39 Report date 01/14/94
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N309076-09

T M A N O R C A L
-RESORTING-GROUP-Z247

D A T A S H E E T , c o n t

q0.- l^-

B09350

SDG 7247 Client Westinghouse Hanford

Contact Dinkar Kharkar Contract MBH-SVV-069262

Lab Samp3e-3d- N-3090-7b-09 -_ 93 0

Dept sample id 7247-009 Location/Matrix 200-UP-2 SOLID

Received 09/21/93 Collected 09/17/93

--^-mGistuiE- __0.2- Chain of custodv id EFL-1091

!X;

s
l.fi",,

>
N :

0,y

nxnLv_mE - -- LAS NO

RESULT

pci/g

2a ERR

( COUNT)

MDA

pci/g

RDL

pCi/g

QUALI-

FIERS TEST

Cerium 144 ' 14762-78-8 U 0.1 U GAM

Europium 152^ 14683-23-9 U 0.04 0.1 U GAM
Europium 154 ^ 15585-10-1 U 0.03 0.1 U GaM
Europium 155 14391-16-3 U 0.1 U GAM

Radium 226^ 13982-63-3 0.063 0.040 GAM
Radium 228 ' 15262-20-1 0.088 0.081 GaM

Thcr*um 228' 14274-82-9 0.13 0.027

GMThorium 232-^ 7440-29-1 0.088 0.081 GAM

Lab id TMAN

Protocol WHC-HASM
DATA SHEETS Version Ver 1.0

Page 18 Form DVD-DS
SUMMARY DATA SECTION Version 2.28

Page 40 Report date 01/14/o4

^029



-----

N309076-10

T M A N O R C A L

REPURTING GRVUP 7247

D A T A S H E E T

w -^

B09351

\ 1^- \`-12.^.5!

SDG 7247 Client Westinghouse Hanford

Contact Dinkar Kharkar Contract MBH-SVV-069262

C^,.,J
1_a'a
h£;

4

.^

LY'ti

Lab sample id N309076-10 Client sample id 809351

D_eot_ sample id

^

7247-010_-_ Location/Matrix 200-UP-2 SOLID

Received 09/21/93 Collected 09/17/93

4sru.e 6.3 Chain of custody id EFL-1091

RESULT 2a ERR MDA RDL QUALI-

ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/q FIERS,,^TEST

Gross Alpha- Alpha

Gross Eeta % 8eta

Selenium 79 -^ 15758-45-9

Strontium 90 ^ 10098-97-2

Technetium 99- 14133-76-7

?odine 129^ 15046-84-1

Uranium 233/234-^

Uranium 235- 15117-96-1

Uranium 238i

Total Uranium ( ug/g)^7440-61-1

Neptunium 237 ' 13994-20-2

Plutonium 238 / 13981-16-3

Plutonium 239/240 ^

Americium 241^ 14596-10-2

Curium 244^ 13981-15-2

GAMMA SCAN ANALYTES

Sodium 22 ' 13966-32-0

Potassium 40 ^ 13966-00-2

Mangane'se-34 ' 13966-31-9

Iron 59 ^ 14596-12-4

-CL+ba:t 58 ^ -- 139R1-?A-9I

Cobalt 60^ 10198-40-0

Niobium 94 ^ 14681-63-1

Ruthenium 103' 13968-53-1

Ruthenium 10_6^ 13967-48-1

Tin 113 ' 13966-06-8

Cesitim 134^ 13967-70-9

Cesium 137--^ 10045-97=3

---^ DATA SQEGTJ

^ace_ 19

SUMMARY DATA SECTION

Page 41

4.7 4.1 5 10 U 80A

2i 4.4 5 10 __- 808

5.5 2.3 5 10 -e3- SE

0.16 0.21 0.7 1 U Y

2.3 0.32 0.3 0.5 -e-- ^ TC

-0.098 0.69 2 2 U

0 .44 0.13 0.1 0.3 U

0.064 0.086 0.2 0.3 U U

0.62 0.22 0.1 0.3 U

1.3 0.23 0.03 0.1 yf- UT

-0.017 0.025 0 ^. 06 0.2 U NP

0 0.006

_

Q.O 0.05 U PU

0 0.006 j 0.05 U PU

0.005 0.010 0.02 0.05 U TP

0 0.015 0.03 0.05 U TP

U 0.05 U GAM

15 1.0 CAM

J 0.05 U CAM

U 0.1 0.05 U GAM

---- 7--- -- -- 0_05 0.05 U CAM

U 0.0 5 0.05 U CAM

U 0 .04 _ U CAM

U 0.05 U CAM

0.4.-- U CAM

0 0.05 U GAM

U- - -- 0. 1 U CAM

U 0 .04 U.05 U

-

CAM

Lab id TNAN

Protocol WHC-HASM

Version Ver 1-0

Form DVD-DS

Version 2.28

Report date 01/14/94

0^0



TMA NORCAL

E
REPORTING GROUP 7247

N309076-10 B09351

D A T A S H E E T, c o n t

3„F`5

t
z.!
F^"a

Cti^

SDG 7247 Client Westinahouse Hanford

Contact Dinkar Kharkar Contract MBH-SVV-069262

Lab sample id N309076-10 Client sample id B09351

Dept sample id 7247-010 Location/Matrix 200-UP-2 SOLID

Received 09/21/93 collected 09/17/93

% moisture 6.3 Chain of custody id EFL-1091

I -- ---

AN°..IYTE

-- --

CAS NO

RESULT

pCi/g

2a ERR

(COUNT)

MDA

pCi/g

RDL

pCi/g

QUALI-

FIERS TEST

Cerium 144 14762-78-8 U 0.2 U GAM

Europium 152^ 14683-23-9 U 0.09 0.1 U GAM

Europium 154^ 15585-10-1 U 0.06 0.1 U GAM

Europium 155^ 14391-16-3 U - 0.1 0.1 U GAM

Radium 226 13982-63-3 0.46 0.087 GAM

228 ---15252-20-1 0.97 0. 1 5 CAM

Thor.ium 228^ 14274-82-9 0.75 0.055 GAM

Thorium 232 , 7440-29-1 0.97 0.16 GAM

DATA SHR_R_TR

Page 20

SUNMARY DATA SECTION

Page 42

^ ^.

Lab id

Protocol

Verslon

Form

Version

Report data

TMAN

WHC-HASM

Ver 1.0

DVD-DS

2.28

01/14/94

031



TMA NORCAL -"^4
REPORTING GROUP 7247

N309076-11 B09352
D A T A S H E E T

Ltb lt:.'S

SDG 7247 - ------- -Cl-ient Weat-irn:h^..^e °,°`°-a

Contact Dinkar Kharkar Contract MBH-SVV-069262^

Lab sample id N309076-11 Client sample id B09352

Dept sample id 7247-011 Location/Matrix 200-UP-2 SOLID

Received 09/21/93 . Collected 09/17/93

% moisture 6.2 Chain of custody id EFL-1091

---

^=^K
^^..^

-- - ---

ANALYTE CAS NO

- RESULT

pCi / g

2a ERR

COUNT( )

MDA

Cip/g

RDL

pCi/g

QUALI-

FIERS EST

H^-- Gress Alpha Alpha 8.5 3.1 3 10 -d- 80A
E-x-^ Gross Beta Beta 20 3 0 4 10 80B; .

Selenium 79 15758-45-9 0.65 1.2 3 10 U SE
Strontium 90 10098-97-2 0.25 0.40 0,9 1 U Y

_^-• Technetium 99 14133-76-7 0.23 0.10 0.3 0.5 U TC
`^i --iodine 129 15046-84-1 0.77 0.78 2 2 U I

Uranium 233/234 0.50 0.':S 0.1 0.3 U
Uranium 235 15117-96-1 0.034 0.035 0.1 0.3 U U
Uranium 238 0.46 0.18 0.1 0.3 U
Total Uranium (ug/g) 7440-61-1 1.3 0.23 0.03 0.1 -lF- UT
Neptunium 237 13994-20-2 0.023 0.037 Q.07 0.2 U NP
Plutonium 238 13981-16-3 0.003 0.012 0.02 0.05 U PU
Plutonium 239/240 -0.003 0.006 0.02 0.05 U PU
Americium 241 14596-10-2 -0.006 0.008 0.02 0.05 U TP
Curium 244 13981-15-2 0.004 0.008 ILO.L 0.05 U Tp
GAMMA SCAN ANALYTES

Sodium 22 13966-32-0 U 0.05 U GAM
Potassium 40 13966-00-2 15 1.0 GAM

__, MannanPaP SA-..... .. . 1706'p-31.-Q U . n nn
v.^v

.. -. . U ,.
CAM

:ron5_9 14596-12-4 U 0.1 0.05 U CAM
Cobalt 58 i3981-38-9 U 0.05 0.05 U GAM
Cobatt-60 .. 10198-40-0 .. . U .. ... .. 0.04-- --- 0.05 U GAM
Niobium 94 14681-63-1 U 0.04 U GAM
nuthenium 103 13968-53-1 U 0.05 U GAM
R.106Ruthenium '3967-48-1 U ^0. _ f,U CAM

0 ^5 - -- u ^AM
Cesium 134 13967-70-9 U 0.06 U GAM
Cesium 137 10045-97-3 U 0„')4 0.05 U G;^,M

- ----- - ---- ^ ^t_. -^ .

4
^^;^^^t

._

Lab id TMAN
A

IV Protocol WHC-HA SM
DATA SHEETS

Page 21

Uy Version Ver 1.0

Form DVD-DS
SUMMARY DATA SECTION ^ Versior. 2.29

Page 43 Report date 01,14/ 94

L 032



N309076-11

T M A N O R C A L

REPORTING GROUP 7247

D A T A S H E E T , c o n t

-^^-

B09352

._ 8YC 7247__ Client Westinghouse Hanford

Contact Dinkar Kharkar Contract MBH-SVV-069262

Lab sample id N309076-11 Client sample id B09352

Dept sample id 7247-011 Location/Matrix 200-UP-2 SOLID

Received 09121/93 Collected 09/17/93

% moisture 6.2 Chain of custody id EFL-1091

RESULT 2a ERR MDA RDL QUALI-

ANALYTE CAS NO pci/g (COUNT) pci/g pCi/g FIERS TEST

Cerium 144 ^ 14762-78-8 U 0.2 U GAM

Europium 152 ^ 14683-23-9 U 0.08 0.1 U GAM

Europium 154^ 15585-10-1 U 0.06 0.1 U GAM

Europium 155 14391-16-3 U 0.1 0.1 U GAM

_Radium 226--^ 13982-63-3 0.53 0.080 GAM

Radium 228^ 15262-20-1 0.78 0.21 CAN

Thorium 228 14274-82-9 0.76 0.053 GAM

Thorium 232^ 7440-29-1 0.78 0.21 GAM

Lab id TMAN

Protocol WHC-HASM

DATA SHEETS `^OI^'^'^' hII. Version Ver 1.0

Page 22
IIMft ^ y4 r^crm DVD-DS

SUMMARY DATA SECTION v^ ';^ ^ Version 2.28

Page 44 Report date 01/14/94

033



i

F_
N309076-12

T M A N O R C A L
REPORTING GROUP 7247

D A T A S H E E T

c c _ w kr^ _c

B09353

SDG 7247 Client Westinghouse Hanford

Contact Dinkar Kharkar Contract MBH-SVV-069262

Lab sample id N309076-12 Client sample id B09353

_Den_t_-samole isL 7247-012 Location/Matrix 200-UP-2 SOLID

Received 09/21/93 Collected 09/17/93

moisture 19.9 Chain of custody id EFL-1091

RESULT 2a ERR NIDA RDL QUALI-

ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS,-,. TEST

Gross Alpha Alpha 1.8 2.7 4 10 U 80Aiy,
c--^ Gross Beta Beta 1.1 3.5 6 10 U BOBn,,.y

Selenium 79 15758-45-9 1.2 1.1 10 U SE

Strontium 90 10098-97-2 0.011 0.17 0.7 1 U Y ,

v_v- Technetium 99 14133-76-7 0.77 0.28 0.7 0.5 -9- ,j TC

:odine 129 I5046-84-'_ -0.29 0.72 2 2 U I

Uranium 233/234 0.14 0.13 0_2 0.3 U U
Uranium 235 15117-96-1 0 0.050 0.2 0.3 U U
Uranium 238 Q.Q82 0.Q81 0-2_ 0.3 U U

^ _ Tetal (]sanium (ug/gl 7440-61-1 - -0.1_A_ Q,030 n,OnJ 0.1 -7C U_T
Neptunium 237 13994-20-2 0 0.064 0.1 0.2 U NP
Plutonium 238 13981-16-3 0.005 0.011 0.02 0.05 U PU

Plutonium 239/240 0 0.005 0.02 0.05 U PU

Americium 241 14596-10-2 0 0.008 0.02 0.05 U TP

Curium 244 13981-15-2 0 0.008 0.02 0.05 U TP
GAMMA SCAN ANALYTES

Sodium 22 13966-32-0 U 0 .02 U GAM
---- Potassium 4P___ 1 1965-.00-2 n.=9 Q,17 GAM

Manganese 54 13966-31-9 U 0.02 U CAM
Iron 59 14596-12-4 U 0.04 0.05 U GAM
Cobalt 58 13981-38-9 U 0.02 0.05 U CAM
Cobalt 60 10198-40-0 U 072 _- n,ns U CAM
Niobium 94 14681-63-1 U 0.01 U GAM

Ruthenium 103 13968-53-1 U 0.03 U CAM
Ruthenium 106 13967-48-1 U 0.2 U CAM
Tin 113 13966-06-3 U 0.03 U GAM
Cesium 134 13967-70-9 U 0.03 U CAM
Cesium 137 10045-97-3 U 0.02 0.05 U CAM

DATA SHEETS

Page 23

SUMMARYDATA SECTION
-'-- -

Page 45

. _.- -.. ..__._ .

^^

It^,

•.^T4:-:

Lab id TMAN

Protocol WHC-HASM

Version Ver 1.0

Form DVD-DS

Version i.28

Report date 01/14/94

034



TMA NORCAL W^^l-^^-

REPORTING GROUP 7247

N309076-12 B09353

_ D A T A SHEET c o n t

`

------ SDG 7247 -- ---------- Client- Westinahousc Hanford

Contact Dinkar Kharkar Contract MBH-SVV-069262

6-12 Client sample id. B09353

Dept sample id 7247-012 Location/Matrix 200-UP-2 SOLID

Received 09/21/93 Collected 09/17/93

8 moisture 19.9 Chain of custody id EFL-1091

RESULT 2a ERR MDA RDL QUALI-

ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Ceiium144'

Eurooium 152^

Europium 154^

Euronium 155^

°Radium. 226^

Radium 228^

Thorium 228^

Thorium 2321

14762-7.°.-3

14683-23-9

15585-10-1

14391-16-3

13°R2 63 3

15262-20-1

14274-82-9

7440-29-1

U

U

U

U

n-na9

0.13

0.15

0.13

.03A
0.066

0.037

0.066

0.09

0.04

0.03

0.05

U

0.1 U

0.1 U

0.1 U

GAM

GAM

GAM

CAM

GAM

GA21

GAt•t

GAM

Lab id TMAN
^UUU111 Protocol WHC-HASM

DATA SHEETS ' I^7 Version Ver 1.0
Page 24

1

Form DVD-DS
SUMMARY DATA SECTION .Wl`•^ Version 2.28

Page 46
07-

Report date 01/14/94
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T M A NORCAL -w\c-

REPORTING GROUP 7247

N309076-13 B09354

D A T A S H E E T

\Se - \ S^. S(

SDG 7247 Client Westinghouse Hanford

Contact Dinkar Kharkar Contract MBH-SVV-069262

l idb N309076-13 Client sample id 309354esampLa

Dept sample id 7247-013 Location/Matrix 200-UP-2 SOLID

Received 09/21/93 Collected 09/17/93

% moisture 15.3 Chain of custody id EFL-1091

RESULT 2a ERR MDA RDL QUALI-

ANALYTE CAS NO pCi/g (COUNT) pci/g pci/g FIERS,,a(TEST

Gross Alpha ^ Alpha

Gross Beta ^ Beta

Selenium 79 15758-45-9

Strantium 90^ 10098-97-2

Technetium 99 ^ 14133-76-7

lodine 129 ^ 15046-84-1

Uranium 233/234%

Uranium 235- 15117-96-1

Uranium 238^

T_otal Uranium (ug/g),7440-61-1

Neptunium 237^ 13994-20-2

Plutonium 235^- -- - 13981-16-3--

Plutonium 239/240 ^

Americium 241' 14596-10-2

Curium 244' 13981-15-2

GAMMA SCAN ANALYTES

Sodium 22 ^ 13966-32-0

Potassium 40 ^ 13966-00-2

Manganese 54 ^ 13966-31-9

Iron 59 ^ 14596-12-4

Cobalt 581 13981-38-9

Cobalt 60^ 10198-40-0

Niobium 94 ^ 14681-63-1

Ruthenium 103 13968-53-1

Ruthenium 106 13967-48-1

Tin 113^ :3966-06-8

r=s_^lm lla/ -. 1.I,967-70-9

Cesium 137 i 10045-97-3

14 5.8 6 10 BOA

18 4.3 5 10 80B

0.68 1.7 3 10 U SE

0.16 0.66 0.8 1 U Y

2.6 0.26 0.4 0.5 -B- -S TC

0.026 0.69 2 2 U I

0.6^u O.i9 0.1 0.3 U

0.091 0.061 0.1 0.3 U U

0.76 __ 0.22 0.1 0.3 U

2.0̂^ 0.34 0.03 0.1 -'-- UT
.
0.006 0.030 0.05 0.2 U NP

-0.003 0.006 0.02 0.05 U PU

0.006 0.012 0.0-3^ 0.05 U PU

0 0.023

-

0.04 0.05 U TP

-0.012 0.019 0.04 0.05 U TP

U 0.06 U GAM

14 1.1 GAM

U 0.05 U GAM

U 0.1 0.05 U GAM

U 0.05 0.05 U CAN

U 0.06 0.05 U GAM

U 0.04 U CAN

U 0.06 U CAM

U 0.4 U GAM

U 0.0̂ 6 U GAM

U - n,06 -- -- U GAM

U 0.05 0.05 U CAM

DATA SHEETS

Page 25

SUMMARY DATA SECTION

Page 47 Aj L&

Lab id TMAN

Protocol WHC-HASM

Version Ver 1.0

Form DVD-DS

Version 2.28

Report date 01/14/94
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TMA NORCAL e -^^ - k-4-
REPORTING GROUP 7247

^ N309076-13 509354

DA-T-A Sii.ET, cont

SDG 7247 Client Westinghouse Hanford

Contact Dinkar Kharkar Contract MBH-SVV-069262

Lab sample id N309076-13 Client sample id 809354

Dept sample id 7247-013 Location/Matrix 200-UP-2 SOLID

Heceived 09/21/93 Collected 09/17/93

% moisture 15.3 Chain of custody id EFL-1091

RESULT 2a ERR MDA RDL QUALI-

ANALYTE CAS NO pCi/g (COUNT) pci/g pCi/g FIERS TEST

Cerium 144

Europium 152

Europium 154^

Europium155

Radium 226

Radium 228

Thorium 228 ^

Thorium 232%

14762-78-8

14683-23-9

15585-10-1

14391-16-3

13982-63-3

1-5262-20-1

14274-82-9

9440-29-i

U

U

U

0.15

0.77

0.97

1.1

0.97

0.3

0.1

0.08

0.12

0.11

0.23

0.067

0.23

U

0.1 U

0.1 U

0.1

GAM

GAM

GAM

GAM

GAM

GM

GAM

GAM

\ C'

Lab id TMAN

Protocol WHC-HASM
DATA SHEETS

- Page 26--.
Version

Form

Ver 1.0

DVD-DS
SUMMARY DATA SECTION Version 2.28

Page 48 '^- Report date 01/14/94
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TMA

TMA/Norcal
Report N3-09-076-7247
Sample Delivery Group 7247

Westinghouse Hanford Company
P.O. MBH-SVV-069262

Case Narrati ve - January 14, 1994

1.0 GENERAL

TMA/Norcal Sample Delivery Group 7247 is comprised of the thirteen soil samples from
location 200-UP-2, delivered under Field Log Book #EFL-1091. Chain-of-Custody
numbers were not provided.

One 1000 mL plastic bottle containing each sample was received for analysis. There^. -
were inadequate volumes received to meet gamma scan RDL's for samples 809345,,.

g ---- Rl?.L^3n0 ..^{ n^nza'i -
UuphtatLa-of-]^p10 LV]JJ l.[..f

2.0 ANALYSIS NOTES

2.1 Gross Alpha Analyses
No problems were encountered by the laboratory in the analyses.

2.2 - - Gross--Beta- Analyses
No problems were encountered by the laboratory in the analyses.

2.3 Selenium-79 Analyses
- The blank contained activiry greater than the MDA but less than the RDL. The

MDA of the duplicate of sample B09337 is higher than the RDL due to quenching
which resulted in a low scintillation counting efficiency.

-2.4-_-Strontium-90 analycrc
No problems were encountered by the laboratory in the analyses.

2.5 Technetium-99 Analyses
The reagent blank contained activity above the RDL which is probably due to
molybdenum-99 contamination in the technetium tracer. This may have
contributed to activity in the samples at the same level. The MDA's of samples
B09337. B09339, B09349. and B09353 are higher than the RDL due to low
chemical yields.

2.6 Iodine-129 Analyses
- --T#te;ecovery of iodine-159 in the laboratory control sample is 83% which is

outside the 3 a protocol limits but within the (80-100)% contract limits. The
MDA of sample 809344 slightly exceeds the RDL because of a relatively low
chemical yield.

Page I of 2
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TfV7A

TMA/Norcal
--- -- - -- - -- - Report N3-09-076-7247 _

bample Delivery Group 7247

Case Narrative

2.0 ANALYSIS NOTES (con't.)

2.7

t-
<

y^^t

t.^
Pti

Westinghouse Hanford. Company
P.O. iVIBH-SVV-069262

January 14, 1994

Neptuniurn-237 Analyses
Low recoveries were obtained throughout the entire set. Samples B09344,

$09346,-1309349; and-B09350-had yield-s below 20% and were reanalyzed and

yields were still low. The cause could not be determined for the poor yields. The

MDA of neptunium planchet for sample B09346 is higher than the RDL due to a

low chemical yield. The majority of the samples were counted for less than the
nominal count time of 100 minutes. MDA's met the RDL despite the reduced

count time.

Total i.)ranium Analyses
No problems were encountered by the laboratory in the analyses.

2.9 Isotopic Uranium Analyses
The count time for sample B09351 was less than the nominal count time of 150
minutes. The MDA met the RDL despite this.

3.0 Isotopic Plutonium Analyses
No problems were encountered by the laboratory in the analyses.

3.1 Americium-241/Curium-244 Analyses

The QC associated with the original analysis failed and the samples were
reanalysed Low recoveries were observed throughoutthis batch, and the samples
were again reanalyzed. Satisfactory results were obtained. Upon the second
reanalysis. Sample B09341 and the duplicate of sample B09337 have MDA's
which zxceed the RDL due to their reiatively iow chemicai yields (2-107o and 23°70)
respectively. Samples B09341, B09344, B09345, B09346. B09349, B09350,
B09351, B09352. and B09353 were counted for less than the nominal count time
of 700 minutes,

3.2 Gamma Scan Analyses
The MDA's of several gamma nuclides for the duplicate analyses of sample
------B0933"^ are-higher than the-RDL's due to the smaller -thair -ttominal -al}Guot
available for analysis. The MDA of iron-59 for all the samples is higher than the
RDL due to the short half-life of iron-59.

Page 2 of 2 - _-- ^
040



..es.inyl,^tcse__ I
Hanford Co(npany j CHAIN OF CUSTODY

Custodv Form 7nitiator L E ROGERS

cmmany Cont.act L E ROGERS relephone 376-7690

Project 0lsignniivni`+.•^rlen, 6ocations 200-UP-2 Collection Date ^4S '

Q

^^

1re Chest No. 6riAI-- 3f l Field Logbook Ito. EFL°1091

Ofll of lading/Airbill No. lSj 69.s- 6191 Otfsite Property Ro,

-nethod-os-shivnent-- OVERNIGHT AIR SERVICE

snippez< ttt TI''IA

Possible Sample Ilaterds/Remarks Keep samples at Ql, (SOIL) /ITEI J

Samplc Identification

C/` l^'^'^^) Z;OmI n,fLP.)AL Hetals,llg,ii .13

'-1,250m1 r,s:VOA CLP

.^,250nd nG:Scmi-VOA CLr

-4,125n'1 G:Aninns r,C1,504 ( EPA 300.0)

--(,125m( P/G:Auions R02,1103 ( EPA 353-2)

i), 125m1 G:Cy+Mide Cu'

--f,125m1 Gw:Kerosene ( 8015M)
^,1,1000m1 P/G:Gross alpha/beta ( EP-10), Gmmma Spec to include,Cs-i34,Cs•137,Co-60,Eu•152,

C.,¢":,* Eu-154,EU•155,K•LO,RU-106,nn-7,2 ( RC-30), Total Uraniun ( EA-0IC) U-235,U-234,U-238 (EP-70, Er-71, Er-5) Rp-

Z37,(RC-IOIA, RC-6Z2, EP-5) Pu-Z38,PU•239/240 ( EP-80, Ep-81, EP-5) 1-129 (RC-25, RC-605) Sr-90 ( RC-306, RC-

303, RC-309, RC-304) Ic-99 ( RC•24, RC-604) Am•241,Cm-24ri (EP-80, EP-90, Er-91, EP-92, Er-93, EP-5) Se•79

.,..:..2)•^-^ `^" '.7 1
)50m1 r:e(.r;iAl Metals,Ilg,Ti

^t-,250m1 Gs:VOA CLP

-$7250mi - :Sem1-V0A Ctr

^fi,125m1 ^G:Anions F,C1,504 ( EPA 300-0)
-i-,125m1_ P/GeAnions)iG2,R^v3 (EPA 353-7)

rt;125m1 G:Cynnide CLP
•T,125m1 Gu:Kerosene ( 0015M)

•^1,1000m1 P/G:Grose alpha/beta Gann>, Spec to incttde,Cs-134,Cs-137,Co-60,Eu•152,
Eu-154,Eu-155,K•40,RU-106,))a•22 ( RC•30), Total Uranium ( EA•01C) 11•235,U•2E4,U-238 ( EP-70, EP-71, EP-5) )lp-

237,(RC-101A, RC-622, EP-5) Pu-230,Pu-239/240 ( EP-80, EP•81, EP-5) 1-129 ( RC-25, RC-605) Sr-90 ( RC-306, RC-

303, RC-309, RC-304) Tc•99 ( RC•24, RC•604) Am-241,Cm-244 ( EP-80, EP•90, EP-91. EP-92, EP-93, EP-5) Se-79

I
3) ^-`i-i'v'-^ ^ .^- •
^wg^^ r:Ctr;IAL r(etats,Ilg,ii

--- / .-L,250m1 Gs:VOA (:Lr ^ 2,i •7-c M L.
- .):25Dm1 aG:S^m -VOA CLP

iF,125m( G:Anions r,Ct,S04 ( EPA 300.0)
11,125m1 P/G:Anions R02,003 ( EPA 353.2)
i1;125m( G:Cyanide CLP

125m1 Gu:KCrosrne ( 8015M)
X1000m1 P/G:Gross alpha/beta ( Er-10), Gnnma Spec to include,Cs-136,Cs-137,Co-60,Eu-152,

Eu-154,EU-i55,K-LO,RU-106,On-7,Z ( RC-30), Total Ur:initnn (EA-OtC) U-235,U-234,U-238 ( EP-70, EP-71, EP-5) Op-

237,(RC-)OfA, RC-622, Er-5) ru-230,PU-239/240 ( Er-80, Er-01, EP-5) 1-129 ( RC-25, RC-605) Sr•90 (RC-306, RC-

303 RC-309 RC-304) ) c-99 (RC-24, RC-604) Am-241,Cm-244 (EP-80, EP-90, EP-91, EP-92, EP-93, EP-5) Se-79

Field irnns(cr of Cuztody Chain of Possession ( Sign nnd Print tlames)

R inquished byi^ IDsCJ - -teiyed by^ Vt`1Att-u^7.

TtAaZN CitCa L^

Date/lime:

Q. t=-G '3 w, h p

Relinquished by: Raceived by: Date/Time:

Relinquished by: Received by: Date/Time:

Relinqufshed by: Received by: Oate/Time:

Disoosal Method: , I Disposed by: I Date/Time:

Comnentc:

A-6000-407 (12/90) (Ef) DE)061
Chain of Custody

'^0 4I



WestingiTouse
Hanford Company CHAIN OF CUSTODY

Ct:stod,v rorm Initiator L E-(1•L
141!\
vT^^••.

CompanY 2oniact

---

1 F R(_1RE_RS -^e(evhqna 376-7690. - . - q

Proiecf-bestgnaticn;SO••y.!ing 1Locntions Z00-OP-Z Collection Date

-tr e Chest ^m(^ 7 j ^FJS fieldLogbooki(o. EEE-I091--- .__No.

Dill of Lading/Airb(ll No. 'Z S3 69^ 6111 offsite Property No.

Method of shipment OVERNIGHT AIR SERVICE

Shipped to TM/\ -

- :--- -- ^Posstble Sample Ilazords/Remarks--KeB^ e.,.....amnr.lp_g at 4C (SOIL) (^'(a^^^- ^C\ t'i 1t-- l

Sample Identification

1) Li^t3 ^°t-4,250m1 P:f.LP;IAL Mc[ols,ltg,Ti

-1,250m1 Gs!VOA ClP
.A,250m1 aG:Semi-VOA CLP
,ir,125m1 G:Ardrrcls r,Cl,s04 ( EPA 300.0)

..s A,125m1 P/G:Anions 00Z,N03 (EPA 353.2)
it,125m1 G:Cynnide CLP

^-125m! GNtKerosrne ( 0015N)

i^i-,iC00m.-P7G:Gress alpha/beta (EP-1TiY.-Gl,er,nSpee to tnrlude,Cs-134,Cs-I37,Co•60,EU-152,

L,r=; -Eu-I541,Eu-155,K-40,Ru-106,Na-22 (RC-30), Total Ur+niun (EA-01C) U-235,U-234,U-238 (EP-70, EP-71, EP•5) Np-

('-237,(RC-I0 1 A, RC-622,--EP-5)-Pv-230,i'U-239/2L0-1EP-8D, EP-81, EP-5) 1-129 1 RC-25, RC-605) Sr-90 1 11 C-306, RC-

(`••.,.^a 303, RC-309, RC•304) 7c-99 (RC-24, RC-604) Am-201,Cm-244 (EP-80, EP=VO,-7a'=9i; €P-92,-EP-93, Ee-51_5e-79

^ -2) ,^i..^..}^^^•^-1• v
i1,Z50m1 P:CLP;rAL 14eta0%,1lg,Ti
i17,250ml Gs:VOA CLP
r1,250m1 aG:Semi-VOA CLP
i1,125m1 G:Anions F,Ct,S04 (EPA 300.0)

i1,125m1 P/G:Anions 1102,7103 (EPA 353.2)
i1.,125m1 G:Cynnide r,LP

Yt,125mt Ga:Keroscne (00154) -
--- 1000m! P/GtGtoscalpha/beta ( EP-70), Gaornn Spec to incltufe,Cs-134,Cs-137,Co-60,Eu-152,

Eu-754,Eu-ISS,K-^^O,Rir7D6,N^=2"e (RC-30), Total Urnnitm ( EA-01C) U-235,U-234,U-238 ( EP•70, EP-7i, EP-5) Np-
237,(RC-1o1A, RC-622, EP-5) Pu-230,Pu-239/240 ( EP-00, EP-01, EP-5) 1-129 ( DC-25, RC-605) Sr-90 ( RC-306, RC•
303, RC-309, RC-304) Tc-99 ( RC-24, RC-604) Am-241,Cm-244 ( EP•80, EP-90, EP-91, EP-92, EP-93, EP-5) Se-79

3)
1,250m1 P:CLP;IAL Ftctals,llg,ti
1,250m( Gs:VOA CLP

_ I,250m( aG:SCmi-VOA CLP (7A ^\ -1 -•^
1,125m( G:Anions?',CY,'S0RE'cPA300.0)
1,125m1 P/G:An(ons H02,N03 (EPA 353.2)
1,125m1 G:Cyanide CLP
1,125m1 Gw:Kerosene (001

1,1000m1 P/GCGro la/beta (EP-10), G:mnm Spec to include,Cs-134,Cs-137,Co-6D,EU-752,
,EU-155,K-40,Rtri06,fln-l7 (RC-30), Total Urnnitua (EA-0IC) U-235,U-Z34,U-Z38 (EP-70, EP-71, EP-5) Np-

__ 237,(RC101A, RC-622, EP-5) Pu-Z30,ru-239/240 ( EP-00, EP-07, EP•5) 1-129 (RC-25, RC-605) Sr-00 (RG 306, RC-

^ 303 RC-309 IC-304) !c-99 (R6-74. RC-604) Am-241.6m•244 ( EP-80. EP-90. EP-91. EP-92, EP-93. EP-5) Se-79

Fie(d Franc(er of Custody Chain of Possession (sign and Print I(nmesl

R tnquished by: IC7S2? @ceived by: k-^ - t4 /''q-t-15z Date/Time:
I

x CA t^ tAk ;iCl ^ 1^77193 1/ -_. .;
Relinqaished by: Received byc Date/Time:

Relinquished by: Received by: Date/Time:

Relinquished by: Received by: . Date/Time:

(inal Samole Disoosit

Disposal Nethod: I Oisposcd by: I Dnte/1ime:

Conmenls:

A-6000407 (12/90) (Er) uErObt

Chain of (:ustody

u042



westinghouse

I
CHAIN OF CUSTODY

Hanford Colnpany

Custody rorm ( nitiator L E ROGERS

conpany-Eontact ---- I E ROGERS Telephone 376-7690

Project Designation/Sattpling Locations ZOO-UP-2 Collection Date

Ice Chest He. JM L 4% Field Logbook Mo. EPL-109I

Bill of Lading/Airbill No. otfsite Property Mo-

wethod of Shipaent OVERNIGH7 AIR SERVICE

Shipped to TMA

Possible Sample 8azards/Remarks Keep samples at 4C (SOIL) J!_2Dti•1F >U8T'E•j7

-- - Sanole i dentification

1 _^'^t}S
-1,250m1 P:f,LP;fM1L Metals,(ig,fi

nn rIPr^,•i:f GiEvA .

fi250m1 aG:Scmi`-VOA CLP
-1,125m1 G:Aninns f,C1,504 (EPA 300,01

`•-,^j r1,iZ5m1 P/G:An(ons 1102,t103 ( EPA 353.2)
!SYj rr,125m1 G:Cynnide CLP

--1,125m1 GweKeroscne ( 8015M)

^1,1000in1 P/G:Gross a(phn/beta ( Er-10), Gnnmj Spec to incltde,CS•134,Cs-137,Co-60,Eu•152,

Eu•154,Eu-15S,K-40,RU•106,Nn-22 ( RC-30), Total Uranitm ( EA-OIL) V•235,U-234,11-238 (Er-70, EP-71, Er-5) Np-

237,(RC•(OtA, RC-622, EP-5) Pu-238,Pu-239/260 (EP-80, EP-81, EP-5) 1-129 (RC-25, RC-605) Sr-90 ( RC-306, RC-

.) Am•241,Cm-244 ( EP-00, EP-90, EP-91, EP•92, EP-93, EP-5) Se-79303, -C-3n9, RC-301.) ic•99 ( RC-2(., RC-60/

^b,^:2) - vo \ye^
/r,25om1 P:CLP;TAL Metals,(ig,(i
^t,ZSOm( Gs:VOA CLP
i4,250m( aG:Semi-VOA CLr

i),125ml G:Anions F,C1,504 ( EPA 300.0)

i1;125m1 P/O:Anions 602, ^3 (EPA 353.2)

,1,125m1 G:Cyanide CLP^
i4,125m1 Gu:Kerosene ( 8015M)

-I,1000m1 P/G:Gross alpha/beta (EP-10), Gnnmt.-t Spec to include,Cs-134,Cs-137,Co-60,Eu-152,

Eu=154;Eu•155-oK-40,RU-106,Ha-22 (RC•30), Total Uranian ( EA-01C) U-235,U-234,U-238 ( EP-70. EP-71, EP-5) lNp-

237,(R[-101A, RC-622, Er•51 Pu-23f1,ru-2391240 (EP-OG, €P•81, E^-5) (•(29 ( RC-25, RC-605) Sr-90 ( RC-306, RC-

303, RC-309, RC•304) tc-99 ( RC-24, RC-604) Am-241,Cm-244 ( EP-80, EP-90, EP-91, EP-92, EP-93, EP-5) Se-79

3)
1,250m(
(,Z50m(
1,ZSOmI
1,125m1
1,125m1
),125m(

P:CL^•fA! MeralS;l(e,il

Gs:VOA•CLP
aG:Semi•V0A CLP
GnAnions F,C1,504 ( EPA 300.0)

P/G:Anions ((02,M03 iEPA 35• v'
G:Cyanide CLP

1,125mi Gu:KCros GiSFi) -- -- - -

------ I,-)000m1P oss olpha/beta ( Er-101, Gamnn Spec to include,CS-134,C5-i37,to-60,EU°1R,

Eu-154,Eu-135,K-40,RV-iv"b,Y.r-22 ( RC-30), iotal Urinitmt (EA-OlC) U-235,U-234,U-238 ( EP-70, EP-71, Er-5) Op-
237,(RC-tOIA, RC-622, Er-5) ru-230,PU-139/240 ( EP-00, EP-01, EP-5) 1-iZ9 ( RC-25, RC-605) Sr-90 ( RC-306, RC•

303, RC-309, RC-304) tc•99 ( RC-24, RC-604) Am-Z41.Cm•244 (EP•80, EP-90, EP-91- EP-92, EP-93, EP-5) Se-79

f 1 Field Trnnsfer of Custody Chain of Possession ( Sign and Print Names)

Re itpuixhed b y : aCJ Q,3

t1D5

R eived by:

(^ `Trof4p/a^^Ac
Da(e/Time:

_^f-93 1Z-3s^_
Re(inquished by-'<^' Received by: Dnte/Timec

Re(inquished byc Received by: Gate/'ime:

Relinquished by: Received by: Oate/Time:

Fina(

Disposal Method: I Disposed by: I Date/time:

Comnents:

A-6000•/i0T (1U90) (F.f) uEr061
Chain of Custody ,,,^,^^ `043



Westinghouse

nanfor(S C ompany
CHAIN OF CUSTODY

Custody Form initiator L E ROGERS

caMany eontact L E ROGERS Telephone 376-7690

--- --- ProiectOesign.'.tieo/Sanaplin9locations 2 00-Op-2 Collection Date Q-^^'-'

lee Chest No. 5iM 1 Field Logbook No. EFL-1091

Bi(( of lnding/Airbi(t No, Offsite Property No-

--isethod of--Sh-tMm:nt OVERNIGHi AIR SERV[CE

Shipped to TMA

Possible Sanple Nazards7Remarks r eep sampies dL 4C (,civIL) QE)^^G QQ1-E Q

Samnle Identification

) Z3aR3y6
,i(,2SOml P:CLP;TAL Metals,llg,Ti
„!' 2cnR,1 Gs:VOA CLF
it;250nd nG:Semi-VOA Clr
ii,iZ5m1 G:Auinns r,Ct,s04 ( EPA 300.0)
/T,)25m1 P/G:Anions No2,1103 ( EPA 353.2)
•i1,125m1 G:Cynnide CLP
^1,125m1 Gu:Kerosene ( 8015F1)

i,.(..w ^.1,1000ml P/G:Groee n(pha/betn ( Er-t0), Gmnnn Spec to incttde,Cs-j34,CS-137,Co-60,Eu-152,

C' j Eu-156,EU-155,K-.o,Ru-106,Na-22 ( RC-30), Total Uranium ( EA-01C) U-235,U-236,U-238 (EP•70, EP-71, EP-5) Np-

t^2P237,(RC-101A, RC-622, EP-5) ru-238,PU-239/240 ( EP-00, EP•81, EP-5) 1•129 ( RC-Z5, RC-605) Sr-90 ( RC-306, RC-

"+"^ 303, RC-309, RC-304) lc-99 ( RC•N•, RC-604) Am-261,Cm-244 ( Ep-80, EP-90, EP-91, EP-92, EP-93, EP-5) Se-i9

2,

1,1000m1 P/G:Grose alpha/be -10), Gnmm, Spec to include,Cs-134,Cs-137,Co•60,Eu-152,

Eu-15^.,Eu-1 ,-•0,Ru-106,Na-22 (RC-30), Total Uranitan (EA•01C) U-235,U-234,U-238 (EP-70, EP•71, EP-5) Np-

Z37, lA, RC-62Z, EP-5) Pu-230,Pu-239/260 (Er-00, EP-81, EP-5) 1-129 (RC-25, RC-605) Sr-90 (RC-306, RC-

-309, RC-304) )c-99 (RC-24, RC-604) Am-21.1,Cm-266 (EP-8D, EP-90, EP-91, EP-92, EP-93, EP-5) Se-i9

1,250m1 r:Ctr;tnt MetalS,tiq,)i
1,250m( Gs:VOA CLP _--
1,250m1 aG:Semi-VOA CLP

1,125m1 G:Anions F,CI,§04 (EPA 300-0)

1,125m( P/G:Anions f10Z,1403 (EPA 353.2)

1,125m( f.:cynnide CLP
1,125m1 Gw:Kerosene ( 001514)

1,250m1
1, 250in(
1,250m1

1JSm(,

125m(

1,125m1
1,125m1

---- .._.. t,1000m1

P:Ctr;tAt Metais,Ng,Ti
Gs:VOA C1P
aG:Snmi-VOA CLP
G:Anions F,C1,504 (EPA 300-0)

r/g:Anionc N02,N03 (EPA 353.2)
G:Cynnide CLP

Gu:Kerosene (80

LWr

P/G:Gross ta/beta (EP-10), Gnmmi Spec to inrlude,Cs-1.34,Cs-137,Co-60,Eu-152,

€ii^ ",cu-ISS,X-40,R!!-ip6,NR•],2 (RC-30), Total Urnnitm (EA-01C) U-235,U-234,U-238 (EP-70, EP-71, Er-5) Np-

7,(RC-i01A, RC-622, EP-5) Pu-230,Pu-Z39/260 (EPr00,-EP•O1; CP•5)--1•+Z9 RC-605) Sr-90 (RC-306,
Hc^

1 Field TrnnSfer of Custody ----- --Ch>-t.l--of Possession (Sign and Print !Inmes`

Rl upuished ,^y•^^

o.̂ l^t^

e^^ ed by: H •!-^4^ 4

^^ M^/oCa vt c^

Date/Time:

7^_ zr- ^ / Z__

Reiinquis!ied by: v - ----- - -- wr;Yad by:"--' _ . , -Oaieiii^,2t

Relinquished byc Received by: Date/Time:

- ^_(+..:^'.!ieA,rd by:_ ,._.- Received by: .

f

Date/Time:

I

Disoosal Method:

COmmrntF:

A-6000•607 (12/90) (Fr) uEf061
..,.:-,.: or r_°rndo

-^^
0441-



Westinghouse ^
Hanlord Company CHAIN OF CUSTODY

Custody Form Initiator L E ROGERS

Company Contact L E ROGERS Telephone 376-7690-'7

_--PPe7ect-0esi0.n.at inn/ amp (ing Locntions 2 00-UP-2 Collection Date

Ice Chest No. L. J / L Field Logbook No. EFL-1091

":!! al Ladln9/Airbill No. Offsite Property No-

..-._°------- _.^
^

^^^ in
}iin ccnV)fFMethod of Shipment OytfGnt a^,.,..._ _

Shipped to IMA

PossibleSaa'ple'!axard<(Remarks Keep samples at 4C (SOIL) L\,0i\}C A^CD

---- Sanple Identificatfon

,y tta l ^./1,Z50m1 P:CiP;iRL ^ , Na . ( i

^1,250m1 Gs:VOM1 CLr
-4,250mi aG:S!mi-vOA CLr
'1,125m) G:Anicns r,C1,SO4 (EPA 300.0)

^:^ -1,125m1 P/G:Anions 002,403 (EPA 353.2)
!1,1ZSml G:Cynnide CLP
,11,125m1 Gu;Kerosene ( 8015M)

L.,r..., 1000m1 P/G:Gross alpha/beta ( EP-10), Gnmaa Spec to ine(ude,Ce•134,Cs•137,Co-60,Eu-152,

-. d Eu•154,Eu•155,K-40,RU-106,Nn-22 ( RC-30), Total Urnniun ( EA-O1C) U•Z35,U-Z34,U-238 (EP-70, EP•71, Er•5) Rp-
^- 237,(RC-IOIA, RC-622, EP-5) ru-238,Pu-2397240 ( EP-80, EP-81, EP-5) 1-129 ( RC-25, RC-605) Sr•90 ( RC-306, RC-

^..'^ 303, RC-309, RC-304) Ic-99 ( RC•24, RC-601.) Am•241,C®-244 ( EP-80, EP•90, EP-91, EP-92, EP-93, EP•5) Se-79

/1,250m1 r:CLr;TnL Metais,Bg,Ti
./I;250m1 Gs:VOA CLP
/t,250m1 aG:Semi-VOA CLP
i1,125m1 G:Anions F,Cl,SO4 ( EPA 300.0)

lT,1ZSml PiG:Anions ;:OZ,N03 ( EPA 353.2)
lT;1ZSm( G:Cyanide CLP
,-4,125m1 Gu:Keruscne ( 8015N)

-- -------- ;^00.adr/c:Grvss alpha/beta ( EP-10), Onmma Spec to inclttde,Cs-134,Cs-137,Co•60,Eu-152,
-Eu-154,EU-)55,K-4bRu-706,1ia-22Tctal-Uranium (EA-01C) U-235,U-234,U-238 ( EP-70, EP-71, EP-5) t1P-

237,(RC-101n, RC-622<, EP•5) Pu-230,PU-239/240 ( Er-00, EP-01, EP-5) I-129 ( RC-25, RC-605) Sr90 ( RC-306, RC-

303, RC-309, RC-304) Tc-99 ( RC-24, RC-604) nm-Z41,Cm-244 ( EP-00, EP-90, EP•91, EP-92, EP-93, EP•5) Sc-79

i 1,250m1 P:CLr;FAL Hetats,llg,)i
,-t,250m1 Gs:VOn Cl.r ,

a-1,2SOmi M1G:Ser,:,•v0n Clr
/t,125m1 G:nniats F,Ct,504 ( EPA 300.0)
1i1,125m1 P/G:nnionc N02,N03 ( EPA 353.2)
/!,125m1 G:Cyanide CLP
--1,125m1 Gu:Kerosene ( 001514)

i1,1000m( r/G:Groxs alpha/beta ( Er-lo), Gnnma Spec to inc(tde,Cs-134,Cs-13T,Co-60,Eu-iSZ,
------- €v-TSd-;Ea-f55,K-40,Ru--tOb,f[^-2Z (RC-30), Total Uranitnn (En-O1C) U-235,U-234,U-230 ( EP-70, EP-71, EP-5) Np-

Sr-90 ( RP 306, RC-137,(RG (OtM1, RC-622. Er-5) ru-230,ru-237/240 ( ffi 00,-Er-81;-Er-5? 1-129 (RC-25, RC-605)
303. RC-309 RC-304) Tc-o9 !RC-24 RC-604) Am-241 Cm-244 <EP-00, EP-90, EP-91, EP-92. EP-93. EP-5) Se-79

ield ?rsnslrr of Custody Chain of Possession ( Sign wnd Print Names)

,{tel(nquis d by: '1-^^-QL3 Re eived,by: Oate/Time:

^-2

Re!inquished b^ t qeceived by: Oate/Time:

Relinquished ^yt Received by: Date/Time:

Relinquished by: Received by: , Date/Time:

Final Sample Disoosition

Disposal Method: Disposcd by: f Date/(ime:

Comm!nt s:

4-6000-407 ( 12/90) (FF) UP1061 -
Chain of Custody ^--t-r-9--F#•(.;^ 1.

0 4 3



1_ *
Westinghouse - r,

u
Hanford i;oir^,at)^ ^ CHAIN OF t,US )rvrtt^ Y

Custody Form Initiator L E ROGERS

Conpany Contact L E-ROG€R6

Project Oesignntion/Sampling Lôcâttions'7 2 00-UP-2

Ice Chest )lo. S•'\t- G.SY3

Oill at Lading/Airbill No.

Hethod of Shipment OVERNIGHT AIR SERVICE

Shipped to TMA

Te(cphone 376-7690

CollectionDate ^-I^

Field Logbook No. EFL-1091

Offsite Property Ilo.

Possible Sample Ilazards/Remarks Keep samples at 4C (SOIL) QC(JE h70"[E 11
Sample Identification

il
?CA^5--'-!'1,250m1 P:f,LP;TAI Metals,llg,Ti

/1,250mt Gs:VOA CLP
/(,250mi nG:Sv -V^:` CL^
-,1,125m1 G:Aninoe r,Ct,se4 (EPA 300.0)

(:.== !'I,125m1 P/G:Mdons N02,1103 (EPA 353.2) -
^ i4'.)25m(-. _-_O.Ly!midc CLP

1,125m1
--i,)00(Im(

Gu:Kerosene ( 8015F1)
P/G:Graes alphn/beta ( EP-10), G,vnmi Spec to include,Ce-134,Cs•137,Co•60,EU-152,

( y=F
,

Ev-1$/.,Ev-155,K-40,Ru-IOb,Nn•22 (RC•3D), Total Urnnitm (EM01C) U•235,U-234,U•230 (EP-70, EP-71, EP-5) Np-•
237,(RC-101A, RC-622, EP-5) pu-236,Pud39/240 ( EP-00, EP-81, EP-5) 1-129 (RC-25, RC-605) Sr-90 (RC-306, RC-
303, RC-309, RC-304) tc•99 (RC•24, RC-604) Am-241,Cm•2rd. (EP-80, EP-90, EP•91, EP-92, EP-93, EP-5) Sc-79

2) Z S L`
`-^, 11,250m1 P:CLP;TAL Metals,llg,Tie 5

.-,, , ^I 250m1 Gs:VOA CLP

iT,250m1 aG:Semi-VOA CLr
/T,125m1 G:Anions F,Ci,SO4 (EPA 300.0)

125m1 P/G:Anions 1102,N03 (EPA 353.2)
125m1 G:Cynnide CLP

r-1,125m1 Gu;Kerosene (0015H)
/1,1000m1 P/G:Gross alpha/beta (EP-10), Gnmmn Spec to include,CS-134,Cs-137,C0-60,EU-152,

Eu-154,Eu-155,K-40,RU-106,Na-22 (RC-30), total Uranium (EA-01C) U-235,U-234,U-238 (EP-70, EP-71, Er-5) llp-
237,(RC-f0)A, RC-622, EP-5) Pu-238,pu-239/240 (Er-DO, Er-Oi, EP-5) t-129 (RC-25, RC-605) Sr-90 (RC-306, RC-
303, RC-309, RC-304) Tc-99 (RC-24, RC-604) Am-261,Cm-246 (EP•D0, EP-90, EP-91, EP-92, EP-93, Ep-5)Se-79

3)
- ------ 1,250m1 P: r1P;IA1. )ietals,Ilg,Ti

1,250m1 Gs:VOA CLP - - - - -- - - - ^y !1 O^-^ 7- `^

1,250m1 aG:Semi-VOA CLP
1,125m1 G:Anions O,Ct,S04 ( EPA 300.0)
1.125m( P/G:M1nions N02,N03 ( EPA 353.2)
1,125m1 G:Cyanide CLP .
1,125m1 Gu:KCrosrne ( 0015M)

1,I000m1 P/G,;Gros.enlpi.n/beta ( Er-10), Gannm Spec to include,Ce-1J4,CS-137,Co-60,Eu-152,
u•154,Eu•ISS,K-40,Ru•106,Nn-D. ( RC-30), Total Urnnitm ( EA-01C) U-235,U-236,U-238 ( EP-70, EP-71, Er-5) Np-

--_.-.-- ^,- 237,(RC-lOiM1, RC•622, EP-5) ru-230.ru-239/240 (EP•00, Er-01, EP-5) 1-129 ( RC-25, RC-605) Sr-90 ( RC-306, RC-
303, RC-309, RC-304) Tc-99 ( RC_24_, RC-504) Am-24),Cm-246 ( EP-80, cP-90. EP-9-0- EP-92. 9P-93. EP-5) Se-79

f T Field Transfee of Custody Chnin of Possession (Sign and Print flamrs)

R;(iitgtiished by: eived by: ,'^ • NA'QCIS c

4` `^ '•02c.^i•c..

Date/Time:

9' 21- ^`Z•3.+

Relinquished b^ Received by, Dnte/Time:

Relinquished by, Received by, ---- ------- i n=.e,Time:

Relinquished by: Received by: Date/Time:

Comments:

rina( Samole Disoosition

(ime:

A-6000-407 ( 12/90) (ET) UEF061
Chain of Custody ^^ - ' U4 b



ATTACHMENT 5

DATA VALIDATION SUPPORTING DOCUMENTATION
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dHC-SD-EN-SPP-001, Rev. 1

- €tAD10CH tMICAL DATA-VALIDATIQN CHECKLIST

('F'.si

rµ^^

i...^..,

VALIDATION
i

A I B C D C
LEVEL:

PRDJECT: ^o-V - DATA PACKAGE:

VALIDATQ :. LAB: DATE:c;^^^49

CASE: SDG:

ANALYSES PERFORMED

I-^tt( G_ro.. __ Il^Stro_ntiunr_9o I^Teahnetiun}99 ^Nnhe ^ Fi r.^^
^AIPhe/Bete I ^ $PectrooenPY OeetrooaoOY

I p1.Total Unnium q Rediurm22 q Tfitlurtl7
1 1'z

J-iV'rLCJ- '_--R:Y \ .\C
I ^11%111A

-. ?. gi r- c `353
_n•?,^,-. ^ -> t,k Q\

<1 71

^^C^^•^^^ F^^ ^^^ ^^ .

1. Completeness . . . . . . . . . . . . . . . . . . . . . . . . . [7 N/A

Technical verification forms present? . . . . . . . . . . . Y ; No N/A

CnmmAntc-

2. Initial Calibration . . . . . . . . . . . . . . . . . . . . . . . p N/A

Instruments/detectors calibrated within
one year of sample analysis? . . . . . . . . . . . . . Yes (Co^ N/A

Irlitia; caiibration acceptable? . . . . . . . . . . . . . . . es No N/A
Standards NIST traceable? . . . . . . . . . . . . . . . . . .^ No N/A
Standard5 FXr^.i red7 . . . . . . . . . .. . .

.
. . . . . . . . . Yes No / N/A

•^-

A-1

L 04 u



WHC-SO-EN-SPP-001, Rev. 1

3. Continuing Calibration . . . . . . . . . . . . . . . . . . . . . q N/A

Calibration checked within one week of sample analysis? .. Yes No N/A

------- ---- Calibration check accegtable? -- ---. . -.- -. . . . ._s No N/A

Calibration check standards NIST traceable? . . . . . . . . . No N/A

Calibrati-Gn check standards expired? : . . : . . : . . . . . Yes No N/A

Comments:-Ae S c,V. . :^ ,S ^ .^

^-=
mre^

t^t

N-_

4. Bl an7cs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . q N/A

Method blank analyzed? . . . . . . . . . . . . . . . . . . Yes No N/A
Method blank results acceptabl^e? . . . . . . . . . . . . . . Le^ No N/A
Analytes detected in method blank? . . . . . . . . . . . . Yes> No N/A
€Yeid biank(s) anaiyzed? . . . . . . . . : . .- .--. . : . , Yes No N/A

Field blank results acceptable? . . . . . . . . . . . . . . .l 'esi No N/A
Analytes detected in field blank(s)? . . . . . . . . . . . 'Ye No N/A
Transcription/Calculation Errors? . . . . . . . . . . . . . . Yes No , N/A

--- -- Co•mmentc

. . . . . . . . . . . . . . . . . . . . . . . . , ^ N/A

Matrix spike analyzed? . . . . . . . . . . . . . . . . . . . Yes No N/A
Soike recoveries accaptahle? , ,-, ,-. . . . , , , , , , , , Yes No N/A
Spike source traceable? , , , , , , , , , , , Yes -No -N/A
Spike source expired? . . . . . . . . . . . . . . . . Yes No N/A
Transcription/Calculation Errors? . . . . . . . . . . . . Yes No N/A

Cotmnents •

A'2 -
" ,- 0 4 3



WHC-SD-EN-SPP-001, Rev. 1

6. Laboratory Control Samples . . . . . . . . . . . . . . . . . . . q N/A

i.CS anaiyzed. ....... .. ..
.
............ . Tes No N/A

LCS recoveries acceptable? . . . . . . . . . . . . . . . . Yes No N/A

LCStraceable? _ . . . . . . . . . . . . . . . . . . . . . Yes No N/A

iranscription/Calculation Errors? . . . . . . . . . . . . . . Yes No N/A

rnmmantc

7. Chemical Recovery . . . . . . . . . . . . . . . . . . . . . . . . 0 N/A
^-a ^.

Chemical carrier added? . . . . . . . . . . . . . . . . . . Yes> No N/A
^ .a Chemical recovery acceptable? . . . . . . . . . . . . . . . . Yes No N/A
4t` Chemical carrier traceable? . . . . . . . . ... . . . . . . e No N/A

Chemical carrier expired? . . . . . . . . . . . . . . . . . . Yes N/A
•-- Transcription/Calculation errors? . . . . . . . . . . . . . . Yes N/A

Comments:

8. Dupl i cates . . . . . . . . . . . . . . . . . . . . . . . . . . . q N/A

Duplicates Analyzed? . . . . . . . . . . . . . . . No N/A
RPD Values Acceptable? N/A ^S_
Transcription/Calculation Errors? . . . . . . . . . . . . . . Yes oTT^ N/A^
Comments :

A-3

050



wi-iC-SD-EN-SPP-0O1, Rev. 1

9. Field QC Samples . . . . . . . . . . . . . . . . . . . . . . . . 0 N/A

Field duplicate sample(s) analyzed? . . . . . . . . . . . . Yes No N/A I

Field duplicate RPD values acceptable? . . . . . . . . . . . s No N/A ®3a`(`11

Field split sample(s) analyzed? . . . . . . . . . . . . . . . Yes `No N/A

Field split RPD values acceptable? . . . . . . . . . . . . . Yes No N/A

Performance audi-t-sam}1e(sl analyzed? Yes (No ) N/A

Performance audit sampie resuits acceptable? ........ Yes No Nt)
- - ^

Are sample holding times acceptable? . . . . . . . . . . . . Yes No N/A

Comments:

11. Results and Detection Limits ( Levels 0 & E) . . . . . . . . . . q N/A

Results reported for all required sample analyses? Qjts ` No N/A

Results --supported -ir ra^ data? Yes J No N/A

Results Acceptable? . . . . . . . . . . . . . . . . . . . . . s') No N/A

Transcription/Calculation errors? . . . . . . . . . . . . . . Yes N,'N/A

y^DA's meet required detection ',imits? . . . . . . . . . . . . Yes 'oN/A

Transcription/calculation errors? . . . . . . . . . . . . . . Yes ! No `N/A

Comments:^, ,-

U L"

--\ \ w .^> r\ e_ c Tc. \ c=' \i. '" `h

aA'TYA" *i

'Vl1^^A (^lGcwl ^ < ;tiS ^ L ^ ^u` 'c^^ti^^i

A-4

^05;

in U..l d:.... T:.o.a
LV. 1]V,N1 ^^y ^ 1 MOD
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SDG 7247

Contact Dinkar Kharkar

CLIENT SAMPLE ID

LOCATION MATRIX

WSTODY SAS NO

809337

200-UP-2

EFL- 1091

- r---.
a-...
h^"f

a•_ ,

^..`

-°""809339

200-UP-2

EFL-1091

R09340

200-UP-2

EFL- 1091

TMA NORCAL
REPORT ING GRWP 7247

Client Westinghouse Hanford

W O R K S U M MA R Y Contract MBH-SVV-069262

LA8 SAMPLE ID

COLLECTED SUF-

RECEIVEDRECEIVED PLANCHET TEST FIX ANALYZED REYSEIRD" BY METHOD

N309076-01 7247-001

SOLID 09/15/93 ^ 7247-001

09/17/93 7247-001

7247-001

7247-001

7247-001

7247-001

7247-001

7247-001

7247-001

7247-001

7247-001

SOLID

SOLID

N309076-02

09/13/93'

09/17/93

80A/80

808/80

GAM

I

NP

PU

SE

TC

TP

U

U_T

Y

7247-002 80A/80

7247-002 808/80

7247-002 GAM

7247-002 I

7247-002 NP

7247-002 PU

7247-002-_.- -._GE

7247-002 TC

7247-002 TP

7247-002 u

7247-002 U_T

7247-002 Y

10/27/93

10/27/93 ^a-

10/12/93

11/16/93 b ^-

11/11/93 rJ^'

11/08/93 Sy

11/20/93 blo

01/07/94

A2R1 01/05/94 V'^

11/11/93 C^}

11/10/93 gb

11/05/93

10/27/93^/•^"-^ ^^

10/27/93 ;cK} ^c1{^

10/12/93

12/09/93

11/11/93 S^\

11%08793 b

b^--. 11/70/93

10/21/93 3

A2R1 01/05/94 l\tA

12/02/93 O

11/10/93 5

11/05/93

N30907b-03 7247-003-- - BOAfEO

09/15/93 1 7247-003 808/80

09/17/93 7247-003 GAM

7247-003 1

. .. ..

J

Iz'47--J03 - -NY

7247-003 PU

7247-003 SE

-VUJ-^--- - ^ ^ - -^ ^ li4! TD

7247-003 TP

7247-003 ..

7247-003 U T

7247-003

^.,,-. ,,.

Y

10/27/93.. .`'^^. .

10/27/93

10/12/93

12/11/93

11/11/93

11/09/93-L-}t^

11/20/93
blc•10/21/93

Jb

A2R1 01/05/94 \\ ^--

11/11/93 5 ^r

11/10/93 ^ b

11/05/93 rj \

Gross Alpha in Soil

Gross Beta in Soil

Gamaa Scan

Iodine 129 in Soil

Neptunium in Soil

Plutonium, Isotopic in Soil

Seleniua 79 in Soil

Technetiua 99 in Soil

Americium 241/Curium in Solids

Uranium, Isotopic in Soil

Uraniue, Total in Soil

Strontium 90 in Soil

Gross Alpha in Soil

Gross Beta in Soil

Gamma Scan

Iodine 129 in Soil

Neptunium in Soil

Plutoniua, Isotcpic in Soil

Selenium 79 in Soil

Technetium 99 in Soil

Americium 241/Curium in Solids

Uranium, Isotopic in Soil

Uranium, Total in Soil

Strontium 90 in Soil

Grosg Alpha in Soil

Gross Beta in Soil

Gamma Scan

Iodine 129 in Soil 6\^-\

Neptunlum in Soil S
Plutonitm, Isotopic in Soil

Selenium 79 in Soil

Technetium 99 in Soil

Americium 241/Curium in SoliCr

Uranium, Isotopic in Soil

Uranium, Total in Soil

Strontium 90 in Soil

llnPC SIIMMAPY

Page 1

SUMMARY DATA SECTION

Page 6

- ^.

k\

Lab id TMAN
7-`
J Protocol NMC-HASM

^ ^ ---- --- ---- - - - Version Ver 1.0

form DVD-CLiS

Version 2.28

Report date 01/14/ 94

= ^

r
^
0
v j



5DG 7247

C9.n,ract oinkar Kharkar- - - - - ^

CLIENT SAMPLE ID

_._._LOCATIDN MATRIX

CUSTODY SAS NO

809341

200-iiP-2------ SOLlO

EFL-1091

;^TM809344

200-UP-2

EFL-1091

B09345

200-UP-2

rrL-1n91

TMA NORCAL

REPORTING GROUP 7247

WORK SUMMARY, cOI3t.

LAB SAMPLE ID

COLLECTED SUF- fl4",'^S

RECEIVED PLANCHET TEST FIX ANALYZED ReViSwe'v BY

N309076-04 7247-004 80A/80

09/13/93 / 7247-004 808/80

09/17/93 7247-004 GAM

7247-004 I

7247-004 NP

7247-004 PU

7247-004 SE

-_-729('UU4 IG

7247-004 TP A2

7247-004 . U...--- - -

7247-004 U T

7247-004 Y

N309076-05 7247-005

SOLID 09/15/93 ^ 7247-005

09/17/93 7247-005

7247-005

7247-005

7247-005

7247-005

7247-005

7247-005

7247-005

7247-005

7247-005

SOLID

N309076-06 7247-006

09/16/93 ^ 7247-006

09/21/93 7247-006

7247-006

7247-006

7247-006

7247-006

7247-006

7247-006

7247-OC6

7247-006

7247-006

WORK SUMMARY

Page 2

J..n.1I„1 DATA SE\.TIDN

PaVe 7

Client Westinghouse Hanford

ContrB9t MN-SVV-069262

METHOD

10/27/93 H y Gross Alpha in Soil

10/27/93 N^ Gross Beta in Soil

10/12/93 a\ Gamna Scan

12/10/93 u b Iodine 129 in Soil

11/11/93 Sq Neptuniue in Soil

11/09/93 S 4- Plutonium, Isotopic in Soil

11/20/93 C^ Selenium 79 in Soil

10/25/93 4' Technetium 99 in Soil

12/23/93 t Americium 241/Curium in Solids

11/11/93 C^ ---- - ------'Vrar sR- '--'-V-ic in Soil

11/10/93 SZ Uranium, Totalin Soil

11/05/93 S 3 Strontiun 90 in Soil

8OA/80 10/27/93 Gross Alpha in Soil

80B/80 10/27/93 y Gross Beta in Soil

GAM 10/12/93 Gamma Scan

11/17/93 Iodine 129 in Soil

NP Al 12/08/93 Neptunium in Soil

PU 11/09/93 S^ Plutonium, Isotopic in Soil

SE 11/20/93 b^o Selenium 79 in Soil

TC 11/09/93 rj5 Technetium 99 in Soil

TP A2 12/23/93 ^C-\ Americium 241/Curium in Solid<

U 11/11/93 S^ Uranium, Isotopic in Soil

U T 11/10/93 5 Ic Uranium, Total in Soil

v 11/05/93 S\ Strontium 90 in Soil

80A/80 10/27/93 Gross Alpha in Soil

80B/80 10/27/93 Gross Beta in Soil

GAM 10/12/93 Gamna Scan

I 12/13/93 F> Iodine 129 in Soil

NP 11/13/93 Neptunium in Soil

Pu 11/09/93 `i Plutonium, Isotopic in Soil

SE 11/20/93 b S Selenium 79 in Soil

TC 10/20/93 Technetium 99 in Soil

'P A2 12/23/93 (1 C Americium 241/Curium in SolicL

.. 11/11/93 G'O Jraniun, Isotopic in Soil

u_T 11/10/93 Uranium. Total in Soil

Y 11/05/93 SL Strontium 90 in Soil

Lab id TMAN

Protocol LIMC-HASM^
Version Ver 1.0

Form DVD-CUS

Version 2.28

Report date 01/14/94

05^



SDG 7247

Contact Dinkar Kharkar

CLIENT SAMPLE ID

LOCATION MATRIX

__ss^_pvY-__- aAS-Nu

N309076-07 7247-007 80A/80 10/27/93 "l,

09/16/93 ^ 7247-007 808/80 10/27/93 N^

--09124/93 7247-007 --ldiN 10/12/93 -^b

7247-007 1 12/13/93 L° F3

7247-007 NP Al 12/08/93 b 3

Lk7247-007 PU 11/09/93

7247-007 SE 11/21/93 bb

7247-007 TC 10/21/93

7247-09Z_ _ TP__ A2-.__12123/93

7247-007 U 11/11/93 S b

7247-007 U T 11/10/93 5S

7247-007 Y 11/05/93

TMA NORCAL

REPORTING GRWP 7247

WORK SUMMARY, cont.
Client Westinghouse Manford

Contract MBH-SVV-069262

LAB SAMPLE ID

COLLECTED SUF-
".... .._...

1-1-
1...

-- -- -^r^+ ---- ----a.. . ..
- - --- REL.Ti€0-- -vCNCRE?--`---°`T..: ..- ---AL:cau ntr-raev e:

B09346 ^ - -^----

200-UP-2 SOLID

EiL"1091

8.7.-...

^...$

^--^

B09349

200-UP-2

EFL-1091

N309076-08 7247-008

SOLID 09/16/93 1^ 7247-008

09/21/93 7247-008

7247-008

7247-008

7247-008

7247-008

7247-008

7247-008

7247-008

7247-008

7247-008

809350 N309076-09 7247-009

1^ SuLt- G--.._'•- '- VrLVV L
^•-.Ĵ i- 3;r»v^i _-_/__E4. !_ • U U9

EFL-1091 09/21/93 7247-009

7247-009

'247-009

- - ^ ^ 7247-009

7247-009

7247-009

7247-009

7247-009

7247-009

- - -- 7247-009

80A/80 10/27/93 "'kk Gross Alpha in Soil

800/80 10/27/93 L-k^ Gross Beta in Soil

GAM 10/12/93 .16 Gamma Scan

---( 12/10/93 Iodine 129 in Soil

NP Al 12/08/93 v^j Neptunium in Soil

PU

I

11/09/93 S Plutonium, Isotopic in Soil

SE 11/21/93 66 Seleniun 79 in Soil

TC 10/21/93 3 S Technetiuh 99 in Soil

TP A2 12/23/93 Americium 241/Curium in Solidc

U 11/11/93 rD^ Uranium, Isotopic in Soil

U_T 11/10/93 5 S Uranium, Total in Soil

Y 11/05/93 45 ^=o Strontium 90 in Soil

80A/80 10/27/93 `la Gross Alpha in Soil

808/80 10/27/93 Gross Beta in Soil

GAM 10/12/93 .: S Ganma Scan

! 11/17/93 L Iodine 129 in Soil

NP Al 12/08/93 Neptunium in Soil

PU 11/09/93 S 3 Plutonitm, Isotopic in Soil

SE 11/21/93 L= S Selenium 79 in Soil

TC 10/19/93 Technetium 99 in Soil

TP A2 12/23/93 4^ -- Americium 241/Curium in Soli^r

U 11/11/93 C S Uranium, :sotopic in Soil

U_T 11/10/93 Uranium, Total in Soit

Y 11/05/93 Strontium 90 in Soit

L^^'F'M

METHOD

Gross Alpha in Soil

Gross Beta in Soil

6amm: -Sca.n.

Iodine 129 in Soil

Neptunium in Soil

Plutonium, Isotopic in Soil

Selenium 79 in Soil

Technetium 99 in Soil

Americium 241/Curium in Solids

Uranium, Isotopic in Soil

Uranium, Total in Soil

Strontium 90 in Soil

WORK SUMMARY

Page 3

SUMMARY DATA SECTION

Page 8
•.^

Lab id TMAN

Protocol WHC-HASM

Version Ver 1.0

Form DVD-CUS

Version 2.28

Report date 01/14/94

, 0 51



TMA NORCAL
REPORTING GROUP 7247

SDG 7247 Client Westinghouse Hanford I

Contact Dinkar Kharkar W O R K S U M M A R Y, C O I1 t Contract MBH-SVV-069262

CLIENT SAMPLE ID LAB SAMPLE ID

InrATInN MATRIX -- - COLLECTED SUF-

CUSTODY SAS NO RECEIVED PLANCHET TEST FIX ANALYZED ^.-.fi....0- BY METNOD

809351 N309076-10 7247-010 80A/80 10/27/93 K J Gross Alpha in Soil

200-UP-2 SOLID 09/17/93 /7247-010 808/80 10/27/93 40 Gross Beta in Soil

EFL-1091 09j21%91 i[4i-Gi0 GAN 10/12/93 -1 Camma Scan

7247-010 I 11/19/93 Iodine 129 in Soil

7247-010 NP 11/18/93 b ol. Neptuniua in $9il

7247-010 PU 11/09/93 S3 Plutoniun, Isotopic in Soil

--------- -- - -- -- -- 7-Z47-010 SE 11/21/93 b S Selenium 79 in Soil

7247-010 TC 10/19/93 Technetium 99 in Soil

7247-010 TP AZ 12/23/93 Americiun 241/Curium in Solids

7247-010 U 11/12/93 S t Uranium, Isotopic in Soil

'-...` ----- ------- --- ---- 7247-010 U T 11/10/93 Uraniun, Total in Soil

7247-010 Y 11/05/93 `'l^ Strontium 90 in Soil

809352 N309076-11 7247-011 80A/80 10/28/93 Gross Alpha in Soil

Gross Beta in Soil{'1200-UP-2 SOLID 09/17/93^ 7247-011 80B/80 10/28/93 LA l

EFL-1091 09/21/93 7247-011 GAM 10/12/93 .25 Gamma Scan

7247-011 1 11/17/93 Iodine 129 in Soil

7247-011 NP 11/18/93 ^--,'- Neptunium in Soil

....7247-017 PU .:-----11/09/93.-^3 Plutonium, Isotopic in Soil

-7247-011 SE 11/21793 b G-- Selenium 79 in Soil

7247-011 iC 10/19/93 3^- Technetium 99 in Soil

-----T<47-011 TP A2 12/23/93 Americium 241/Curium in Sulide

- - -- - 7247-011 U - - 11/11/93 Sr7 Uranium, Isotopic in Soil

7247-011 .. U - T -.. 11/10793S-''^_.._.__ . _.Urani.:r., Total in Soil

7247-011 Y 11/05/93 1.1C^ Strontium 90 in Soil

609353 N309076-12 7247-012 80A/80 10/29/93 Gross Alpha in Soil

- - - - - 200-UP-2 S O L I D 09i17i93 ' 7247-012 808/80 10/29/93 N d- Gross Beta in Sail

EFL-1091 09/21/93 7247-012 GAM 10/12/93 1S Gamma Scan

7247-012 1 12/10/93 'e, -` Iodine 129 in Soil

7247-012 NP ^1/18/93 b^.- Neptunium in Soil

7247-012 PU 11/09/93 5 3 Plutonium, Isotopic in Soil

7247-012 SE 11/21/93 b S Selenium 79 inSoil

7247-012 TC 10/21/93 ?,y Technetium 99 in Soil

7247-012 TP A2 12/23/93 ck^- Americium 241/Curium in Solide

7247-012 U 11/11/93 1= Uranium, tsotopic in Soil

7247-012 U_T 11/10/93 9 Uranium, Total in Soil

7247-012 Y 11/05/93 11c\ Strontium 90 in Soil

I ^

4^^!Iµl1IŷI^1`"^^VI \ Lab id TMAN

lyT ^1^\` Protocol WHC-HASM

WORK SUMMARY
YYYff""" ^

Version Ver 1.0

Page 4 Form DVD-CWS

SUMMARY DATA SECTION Version 2.28

Page 9 Report date 01/14/94

05^3



SOG 7247

Contact Dinkar Kharkar

CLIENT SAMPLE ID

LOCATION MATRIX

CUSTODY SAS NO

809354

200-tiP-2 ----SOLID

EFL-1091

TMA NORCAL

_REPORTING GRQ1P (247

WORK SUMMARY, coat.

LAB SAMPLE 10

COLLECTED

RECEIVED PLANCNET TEST

N309076-13 7247-013 80A/80

808/8D-

09/21/93 7247-013 GAM

7247-013 I

7247-013 NP

-------- - - 7247-013 PU

7247-013 SE

7247-013 TC

7247-013 TP

7247-013 U

7247-013 U_T

7247-013 Y

Reagent Blank N309076-15 7247-015

SOLID 7247-015

7247-015

7247-015

7247-015

7247-015

7247-015

7247015

7247-015

7247-015

7247-015

Client Westinghouse Hanford

Contract MBH-SVV-069262

G AktCl^acL".\
^

j

SUF- - V

FIX ANALYZED AEVfENEC BY METHOD

10/28/93 y k Gross Alpha in Soil

10/28/93 `'1 Gross Beta in Sail

10/12/93 -S Gamma Scan

11/17/93 Iodine 129 in Soil

11/18/93 ^- Neptuniua in Soil

-- ii/09/93 Plutonium, Isotopic in Soil

11/21/93 bS Selenium 79 in Soil

10/21/93 3y Technetium 99 in Soil

A2 12/28/93 Americium 241/Curium in Solids

11/11/93 5^ Uranium, Isotopic in Soil

11/10/93 Uranium, Total in Soil

11/05/93 lA 'i Strontium 90 in Soil

B0A/80 10/28/93

808/80 10/28/93

GAM 10/12/93

I 11/17/93

NP 11/11/93

PU 11/10/93

SE 11/21/93

u 11/11/93

U_T 11/10/93

Y 11/05/93

Gross Alpha in Spil

Gross Beta in Soil

Gamma Scan

Iodine 129 in Soil

Neptunium in Soil

Plutonium, Isotopic in Soil

Selenium 79 in Soil

----TEChnettir 99 in Soii

Uranium, Isotopic in Soil

Uranium, Total in Soil

Strontium 90 in Soil

Reagent Blank --N309076-18 7247-018 NP 12/08/93

SOLID

Neptunium in Soil

Reagent Blank

SOLID

N309076-26 7247-026 ? P 12/28/93 Americium 241/Curium in Solics

•^

WORK SUMMARY

Page 5

- --- SUMMARY DATA SECTION

Page 10
1 [

- 053

Lab id TMAN

Protocol UHC-HASM

Version Ver 1.0

Form DVD-CVS

Version 2-28

Report date 01/14/94



IwPF
^er C ! J^' F ^ hJJ!J .•a

FIELDIDUPLICATE PRECISION CAL.CULATION WORKSHEET 16-Mar-94 SIDG IB09340=TMA-623

FILEMAME: B09340FlD.WK1

SDG INJ O.: 809340-TIMA-01323
-- - ------

SAMPLIE ID: B09351

i

DUPLRCIATE SAMPLE ID: B09352

SAMPLE LOCATION: 299-W I9-97 1 46'-14 8.5'

SAMPLE DUPLICATE

PARAMETER RUL RESULT RESULT RPD

GROSIS ALPHA 10 0 8.5 200

GROSIS BETA 10 21 20 5
SELEkIIUM-79 10 5.5 0 200

TECHI^Nf7IUM-99 0.5 2.3 0 200

URANIUM-233123 0.3 0.44 0.5 13

URANIUM-238 0.3 062 0.46 30

TOTAL URANIUM 0.1 1.3 1.3 0

POTASSIUM-40 riot specitied 15 15 0

RADIUM-226 riot specified 0.46 0.53 14

RADIUM-228 not specified 0.97 0.78 22

THORIUM-228 riot specified 0.75 0.76 1

THORIUM-232 not specified 0.97 0.78 22

PAGE.1 OF 1

0

u



BLANK AND SAMP IE 'DATA'' SIJMMARY

W

w

c^
v->

SDG' VAL.IDATOR: ^ 7 DATE: p ^ PAGE-_-^^-_• .-^i- _^^^ ..-_^^ --+---_-^-
L:OMMENT'%`^ ,^.r.c.-Vc

^

S;AMPLE 1fD COMPOUNU R SULT Q RT UNITS 5X
RESULT

IOX
RESULT

SAMPLES
AFFECTED

QUALIFIER

^ jo, 6 • c^

tin C7 _ - It1• _ }'.S ^[

7T

c^
^
cn

m

za
za

Ci
ro

x7
m<

no



SAMPLE FIESULT NERIFICATIION, DATA PACKAGE 8I09355-TMA-815

801)340-TMA-823

Grass Alpha/Beta

Sample ID: B0933b

Aliquol: 0.1

Detector: 101

Count lime: 1100

Alpha Counts: 36

Alpha cpm: 0.38

Alpha, Bk9d: 0.082

Alpha, Xtalk: 13.008

Alpha, Ell: 9.135

Alpha ResultCalc.: 1900
Alpha Result Rpld.: 9'.02

Alpha MDA Calc.: 4:45

Alpha MDA Rptd.: 4i48

Bela Counts: 252

Beta cpm: 2152

Bkgd: 1.094

Xtalk: 0.269

Elf: 0.42

Bela Result Calc.: 14.49

Bela Result Rpld: 14.50

Bele MDA Cafc: 5.,23

Beta MDA rptd: 5:23

r-

O

Cl

ri

809339, 809340 809341 8001344 B09345 809348 B09349

0.,1 0.1 0.1 0.1 0.1 0.1 0.1

1912 103 104 1 t 5 101 102 103

1010 100 100 100 100 100 100

311 33 31 30 23 29 45

01311 0.33 0.31 0.30 0.23 0.219 0.45

0.0177 13.084 0.055 0 .095 0.082 0.074 0.084

0 0139 0.008 0.008 0.008 0.008 0.0015 0.008

0.137 0.135 0.135 0.144 0.135 0.1312 0.109

7.79 -119.82 8.15 8.11 4.82 7.04 --58.53

770 -20.70 8.17 8.09 4.58 7.05 --60.10

4.30 4.51 365 4.49 4.45 4.33 6.58

4.W4 4.53 3.68 4.49 4.45 4.33 5,81

28h 14001 290 278 272 283 29780

2.873 140.01 2.90 2.78 2.72 2.83 297.80

1.158 1.17 1.049 11.097 1.094 1.158 1.17

0.272 0.269 0.269 (1.284 0.289 0.2711 0.286

0.419 0.42 002 0.421 0.42 0.410 - 0.415

17.61 1488.35 19.12 17.43 17.01 17.34 3218.55

17.60 1491.00 19.10 17.50 17.00 17.40 3228.00

5.39 541 5.12 5.22 5.23 5.361 5.47

5.39 5.41 5.12 5.22 5.23 5.39 5.48

809350 B09351 809352 809353

0:1 0:1 0.1 0.1

104 116 104 110

id0 100 200 1 100

23 24 67 13

0.23 0.24 0.34 10.13

0.045 0.095 0.074 0.089

0.008 0.006 0.006 0.008

0.122 0.128 0.132 0.15

5.50 4.88 8.53 1.81

5.47 4.67 8.51 1.81

4.04 5.05 4.33 3.68

4.03 5.015 3.07 3.89

543 313 594 144

5.43 3.13 2.97 1.44

1.040 1.097 1.062 11.323

0.27,7 0.274 0.271 0.28

0417 0.419 0.419 0.422

46.80 21.43 19.75 1.08

46.80 21.50 19.80 1.08

5.16 6.25 3.65 5.72

5.15 5.25 3.65 5.72

809354 (AS BLANK 80933717UP

0.1 0.1 0.10.1

111 112 113 i115

100 100 100 100

48 327 7 1 29

0.48 . 3.27 0.07 0.29

0.098i 0.038 0.079 O.'I08

0.906; 0.008 0.008 0.608

0.4117 0.093 0093 0A23

14.28 151.24 -0.43 6.47

14.20 150.00 -0.45 0.48

6.85 4.40 8.34

. .

5.58

6.83 . 4.00 ^ 6.00 6.55

1285 2040 115 $34

2^.85 20.40 1.15 2.34

1.082 1.188 1.187 1.092

01.28 0308. 0.308 0277

0.418 0.409 0.409 0.418

17.99 200 . 70 -0.18 .12 . 90
18:.00 200.00 -0.18 12.90

6.25 6.59 5.54 5.25

6.24 6.00 8.00 5.26

B09355. W K I 2?-Mar-94



t^}1 ? ^ ^ ^a e ( ¢'i; ^
tap

SAMPLE RESULT VERIFICATION, DATA IPACKAGIE 800955-TMA615

B09340-TMA-823

Stronlium 90

Sample ID: 809337 809339

Detector: GRB 207 GREI 208

Bkg: 0.4434 0.5344

Count Time: 1o0 100

Y90 cpm: 0 -0.1449

Elapsed Time, days: 50.442 52.442

Lambda: 6.86E-05 8.80E-05

Decay: 0.9965 09964

Yield: 0.8333 10.787

PPT. corr.: 1 I

Aliquot: I 1

Product: 0.8304 07842

C-zero: 0.0000 - 0.1848

P-Factor: 1.859 1.859

Result, catc.: 0.00 --0.15

Result, rptd.: 0.00 -0.13

MDA, calc: 0.48 0.50

MDA, rptd.: 0.50 0.58

CO
On

B09355.WK1 r_,j

B09340 E109341 E309344 609345 808348 808348 1309350 809351 8019352 809353 . 809354 LCS BLANK 8093370 iUP

GRB203 GR8210 GRB205 GR8208 GRB207 GRB208 13RB209 GIR8210 . GR8202 G88211 GR8218 GR6209 GR8215
GR82180.4501

0 4277 0.3844 01.469 0.4394 0.5392 0.4696 0.4277 0.4475 0.41599 0.4682 0.4898 0.4044 0.4307

, . . . . . . . . . .. . ... . _ . . '33 33 3:3 . 33 33; 33 : 33 33 33 33 '. . 313 33 . 33 ..33 .

-0354 -0.251 -0.105 -0.397 -0.349i -0.096 0.029 0.157 0.234 01311 0 151 10.195 0 . 038 -0.17F9,

50.442 52.442 50.442 49.442 49442 49.442 48.442 48.442 48.442 49.442 48.442 0 0 50.442

6.86E-05 016E-05 886E-05 8.86E-05 686E-05 6.88E-05 8.86E-05 016E-05 8.86E-05 8.86E-05 8 88E-05 6.88E-05 8.86E-05 8.86E-05

0.9965 0.9984 0.9965 0.9986 0 9968 0.9968 0.9987 0.9987 0.9987 0.9968 0.9967 1 .0000 1.0000 0 9985

0.8481. . 0.889. 0.85211. 0.9618. 01562. 0.8508. 0.8481. 0.8071. 0.7923, _ . 0.8501 , 0.7843. . . 0.8169 0.8152. 0 7991. ,1 ' 11 1 ' . ..' . .' . 1

.

...;

. . .

. i

. .

.. ' . .' .

. ..

. _ . ^ ,.

. .

. . .;_

.. . .1 1 11 1 1 . 1 1 ' 1 1 1 '. 1 . 1 1 . ,1 -.

0.8452 08659 0.8499 0.11587 0.8533 0.8479 0.8433 0.8044 0.7897 0.8472 0.7817 0.8159 0.8162 0.7903

-0.4189 -0.2899 -0.1236 -0.4823 -0.4090 -0.1132 0.0344 0.1952 0.2963 0.01130. 0.1932 12.4954 00468 -0.21^1

1 659 1.859 1.859 1.859 1.859 1.859 1.859 1159 1.859 1.E159 1.859 1.859 1 . 856 1.8S9

-0.35 -024 -0.10 -0.39 -0.34 -0.09 0.03 0.18 0.25 0.01 0.18 10.48 004 -0.'8

-0.35 -024 -0.10 ^0.39 -0.34 -0.08 0.03 0.18 0.25 0.01 0.18 10.48. 0.04. ..

.
-0.''S ^,. ... .

0 88 085 0.79 0.89 0.85 0.94 0.87 0.79 0.80 0.87 0.81
.

0.84
_

0.78
.

0.79

0.73 069 0.6e 0.73 0:71 0.78 0.74 0.75 0.e9 0.73 0.80 0.81 0.72 0.ir6



71 ^^

SAMPLE RESULT VERIFIICATbDN, DATA PACKAGE 809355-TMA-615

809340-TMA-823

Technelium 99

Sample ID: 800337

Detector: LB9 9

Not, cpm: 10.04

Days: 94.735

Lambda: 8.97 E-09

Decay: 11.0000

Yield: (1.1542

Aliquot: 2.03

P-Factor: 2.34

Count, time: 184.2

Bkp., cpm: 0.54

Rosull calc.: 0.13

ResulL rptd.: 0.12

MDA, calc.: 085

MDA. rptd: 0.91

B09339 B09340 1309341 809344 809345

1861 LBG 3 L.BG I LBG 11 LBG 13

1.75 1 82 1.61 0.22 1.41

37.755 34088 42682 41.868 33814

8.91E-09 8.81E-09 8.91E-09 8.611E-09 8.01E-09

1.0000 1 0000 30000 1.0000 1.0000

0.1574 0365 02658 0.4521 0.39138

205 2.34 201 204 2.06

2.34 2.34 2.34 2.34 2.34

1082 1082 972.9 1658 1019

0.48 0 43 049 0.83 0.45

572 2 00 3.18 025 1.83

5.72 231 3.17 0.25 1.83

1.01 0.38 021 0.33 0.40

1.10 0.44 021 0_35 0.45

O

Q1

609348 B09349 B09350 B09351 B09352 809363 6061364 LCS i BLANK B09337 DUP

LBG 4 LBG 9 LBG 10 LBG 13 LBG 14 LBG 13 LEiG 14 LBG 4 LBG 12 LBG 111

2.94 1.12 0.53 2.29 0.29 0.38 2.41 Hlf 38 1 . 13 0.28

34.755 34.755 32.888 32.888 32.888 34.83 33 .83 I 0 0 '117.768

891E-09 8.91E-09 8.91E-09 8.91E-09 8.91E-09 891E-09 891E-09 .8.91E709 8.91E-09 8.91E-09

1 . 0000 1.0000 1.00(10 1.0000 1.0000 1.0000 11.000p !1.0p00 . 1.0000 1.0000

0.5063. . . 0.16813 0.68415. 0.6211.... 0.6438. . 0.2391 0.4884. . 0.5i157. 0.3037.. 0.49 '

2 2.04 2.02
. . .

2.02
.. . . ..

2.02
. . . .

2.04
.. _
2.03

. ..
2

.. .
2

. .
2.03

2.34 2.34 2.214 2.34 2.34 2.34 2.34 2.34 2.34 2.34

108.2 108.2 128.9 128.9 128.9 108.2 108.2 1259 108.8 6110.8

0.54 0.541 0:4 0.45 0.48 0.44 0.48 0:978 0.53 0.5

3.06 3.43 0.40 2.29 0.24 0.78 2.55 16.72 1.51 0.28

3.06 3.441 0.40 2.29 0.23 0.77 2.57 16.72 1.52 0.28

0.34 1.01 013 0.28 0.23 0.64 0.33 0.42 0.43 0.12

0.36 1.09 0.25 0.30 0.25 0.71 0.37 0.32 0.46 0.12

809355 WKI ^" r'_• 94



SAAIPLE RESULT VERIFICATION, DATA PACKAGE B08355-TMA-615

809340-TMA-623

Selenium 79

Sample ID: B09337 809339 809340 B09341 809344 B09345

: . .

809346 809349 B09350 .809351 809352
Dele^tor. LSC: 4 41 4 4 4 . 4 4 f 4 ^ . . . 4 .... .. ... 4

Countlime: ISO 150 150 ISO 750 ISO 150 151) 150 150 150
Depeclor Efl: 0.522 0.81241 04 0.567 0.632 0.881 0.7 0.732 0.874 0.384 0.564

Sample Counle: 1913 1724 1901 1988 18181[1 1931 11581 1571.15 1681.5 21111.5 191t1
Sample cpm: 12.75 11.40 12.07 13.25 12 40 12.87 11.21 10.411 11.08 14.09 12.77

Bkpd cpm: 12.35 12.38 12.35 12:15 12.35 12.35 12.45 12.46 12.45 12.45 12.45

Yield: 0.7908 06778. 0.8301 0.778 0.7515 0.6434. 0.8939 0.95711 0.8988 0.6768 0.776

DecayCorr: I I 1 I / I 1 11 1 1 1

Aliquot: 0.5 0.5 0.5 0..5 0.5 0.5 0.5 05 0.5 as 0.61

Re,suit calc: 0.88 -1.82 0.58 1.85 0.091 1.11 -1.79 -2.54 -2.04 5.50 0.65

RysulLrpld: 0.87 -1,83 0.58 1.84 0.09, 1.10 -1.71 -2.53 -2.00 5.48 0.65

NIDA ca1c: 2.92 2.85 2.42 2.74 2.54 2.83 1.93 1.73 2.00 4.54 2.71

N4DArptd: 2.96 2.88 2.45 2.77 2.57 2.87 1.85 1.75 1.98 4.60 2.74

t^

O

C)

Cl

B0i9353 809354 BLANK B09377 DUP. .4. ,.
4

4 .. 4

. .160 150 160 ^ 150

0.601 0.568 0.52 0.017

1960.5 1902 2195.5 1253

13.07 12.88 14A4 8.36

12.45 12.35 12.46 8.2

0.9185 0.7613 0.7073 0.7308

1 1 1 I

0.5 0.5 01.6 0.51

1.21 0.69 636 10.00

1.22 0.68 5.33 10.74

2.63 2.79 3.129 77.46

2.88 2.82 3.33 77.58

809355.WK1 Z9 :'.ar 94



SAMPLE I;iESULT VERIFICATION, DATA PACKAGE 800355-TMA-815

809340-1;MA-623

Nepluniugn

SampleI[) I

Detectot:

Np239cpnp:

Inst e!I:

Am243 adde4:

Viel4:

Aliquot:

Counttime:

Np231
9
rosscounle:

Np23 7bkpdcounts:

Np437 aepec. efl:

Np2 37 resu!t calc.:

N p!37 result rptd.:

NpF137 MDA calc.:

Np237 MDA rpld.:

809337

89-52

2033

0321

99 08

04840

1000

103,9.52

3

1

fL38

(7.01

0.01

0.03

rt1.03

809339

SS-53

28.18

0.721

99.08

0.3682

1.000

103952

5

3

0.388

001

0.01

0 02

003

B09340

85 -54

29.7

0721

99.08

04158

1.000

103952

4

1

0.374

001

0.01

0.02

0 02

B09341

SS-57

19.81

0.721

9908

0.2773

1.000

103952

8

1

0.358

003

0 03

0.03

0 03

E109344

SS-52

1314

0.721

9908

0.1839

1.000

1001.97

2

0

038

0.01

001

0.05

0.02

809345

SS-44

30.24

0.721

99.08

0.4233

1.000

1037.02

0

0

0.397

0.00

0.00

0.02

0.01

E109348

S!3-53

10.28

0.721

99.08

0.1439

1.000

'1001.97

7

3

0.388

0.03

0.03

0.08

0.87

809349

SS-54

11 . 89

0.721

99.08

0.11884

1.000

1001.97

8

0

0.378

0.08

0.08

0.00

0.02

8093511

89--57

13164

0.72!1

9908

0.1909

11.1000

1001.97

2

1

0.354

0.01

0.01

0.05

0.05

B09351

58-25

24.17

0.721

99 , 08

0.3383

1.000

1011.18

2

8

0.312

-0.02

-0.02

0.05

0.08

809352

85-28

24.13

0721

99.08

0.3379

1.000

1011.18

12

' 7

0.283

0.02

0.02

0.06

0.07

809353

SS-24

115 7

0.721

99.178

0.2198

. 1.000

1011.18

12

12

0.349

0.00

0.00

0.10

0.12

809354

SS-3

3832

0721

99.08

05384

1.000

1011.18

12

10

0270

0.01

0.01

0.04

0.05

LCS

98-43

21.17

0.721

99.013

0.2983

1.001)

1239.87

8815

1

0.313

2 . 72

2.72

0.02

0 . 02

BLANK

88-50

15.11

0.721

99.08

02115

1.000

1039.52

2

4

0.373

-0.01

-0.01

0.05

0.07

809337DUP LCS

8S-50 88-513

20.01 0.1

0.721 0.721

99:08 99.08

0.2801 6.1274

1.0^00 1_000

1037.02 1001 97

2 435

4 1^

0.355 0.388

-0.101 4.18

-0.101 4.16

0J0/ . 0.07

0.85 0.07

19LANK

SS-61

901

0.721

99.08

0.1281

1.000

1001.97

2

1

0.413

0.01

0.01

0.07

0.07

t7

O]
n

809355. W K 1 -a rra: ^1
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SAMPLE RESULT NERIFICATION• DATA PACKAGE 809355-TMA-615

B09340-TMA-623

lodine-129

Sample ID:

Desactor:

Count Time:

Grose cpm:

B09337 809339 8,09340 809341 B09344 B09345 E109348 B09349 B09350 809351 809352 809353 E309364 LCS BLANK B09337 DUP
XSPEC 14 XSPEC 14 X:SPEC 14 XSPEC 14 XSPEC It XSPEC 14 XSPEC 14 XSPEC 14 XSPEC 14 XSPEC 14 XSPEC 16 XSPEC 14XSPEC 14 XSPEC 15 XSPEC 16 XSPEC 14

406.85 368.08 497.58 552.67 44812625.8 738.95 419.37 452. 97 441.88 452.92 459.17 412.8 412.7 448.28 400.1
0.818 0.667 0.578 0.81 0.594 0.723 0.812 0.585 0.563 0.657 0.795 0.817 0.017 8.82 0.735 0.66

Bkg cpm:

Blank cpm:

Not cpm:

0.701

-0.053

-0.083

0.007

-0.08

0.06

0.664

-008

-0086

0.665

-0.08

-0.055

0.788;

-0.053

-0.195

0.753

-0.088

-0.03

0.568

-0.088

0.044

0.598

-0.08

-0.013

0.804

-0.053

-0.041

0.693

-0.053

-0.038

0.618

-0.188

0.279

0.732

-0.08

-0.115

0.008

-0.1153

0.009

0 . 943

-0.188

7.977

0.92

-0.186

-0.185

0.834

-0.053

0.028
LanihAa: O.OOE+00 O.OOEr00 0.0OEM0 O.OOE*00 0OOE+00 0.00E+00 O.OOE+00 O.OOEr00 0OOEsoO O.OOE+00 O.OOE+00 O.00E+00 0.00En00 0.01E+00 O.OOEt00 O.OOEa00

Corr. Dalys:

Decay:

62.503

I

87.805

I

87.081

I

88.063

I
. 63.069. .

I

88.457I 88.826
...1

85.450

I

61.385

1

83.3271 81.385.. '. 85.761. ... 1 . 61.1702. .. .
1

0' 0' 84.329 :'I

Vielld: 0.7992 0.7125 06171 06624 0.5521 0.5585 0.5569 0.803 0.7432 01549 0.7992 0.804 0.7807 0.8493 0.8253 0.6887
Aliquol: I I I I 1 1 1 1 1 1 1 1 1 1 1 1

PPT. Con.: 1 I 1 1 1 1 1 1 1 1 1 1 1 1
Produot: 7.99E-01 7.13E-01 6.17E-01 8 62E-01 5.52E-01 5.58E-01 5.57E-01 8.03E-01 7.43E-01 7.55E-01 7.99E-01 8.04E-01 1/.61E-01 8A19E-01 8.26E-01 5.87E-01
P-feclor. 457 4.57 4.57 4.57 4.57 4.57 4.57 4.57 4.57 4.57 4.57 4.57 4.57 4.57 4.57 4.57

Result Calc.: -0.21 0.17 -0.29 -0.17 -0.73 -0.11 0.16 -0.03 -0.11 -0.10 0.72 -0.29 0.02 19.33 -0.46 0.09
Result Flptd.: -0.21 0.17 -029 -0.17 -0.73 -0.11 0.18 -0.03 -0.11 -0.10 0.77 -0.29 0.03 20.80 -0.49 0.09
MDA Celc.: 0.50 055 0.57 050 0.73 0.65 0.48 0.45 0.47 0.47 0.41 0.48 0.48 0.51 0.53 0.65
MDA Rpld.: 1.75 1.77 2 00 1.64 2.50 2.11 1.70 1.53 1.52 1.57 1.78 1.64 1.65 1.95 2.17 2.12

d

^

B09355 WKt
28 ka:-94



' ^

SAMPLE RESULT VERIFICATION, DATA PACKAGE 809355-TMIA-615

B^09340-TMA-8t23 ^^, . ..^.'' . . . . , . . .. . . . ....

Pllutonium 238/239 ^ ^ ^ ^ i ^ . . ^ . I .. . . . I ', ^^ . ... . . . ..

Sample

Cedttot..
Count time:

G2ero

t:

lima:

Cof f, p

8•k9d,oountlA:

Net,trecet counlK

Delecloa EB:

YielAl:

'19. 9rosscounle:

Pu2 39,bkpdcounte::

Pu-239, Lambda.:

Pu2319

Pu23;e,
prosiadecay:

counte:

Pu238, bkpd counte:

Piu-238, iLambda:

Pu238 decay:

SS-e7.

73063

312580.28289

4.88

2553.13

885

0.3855

0.5278. . .

3

1

7.78E-08

1.0000

3

7

2.20E-05

0.998B

809339

^88
31258.282

486

2663 13

727

0.3549

0.5769

2

1

7.78E-08

1.0000

8

2

2.20E-05

0.8988

SS-52 '

31031

258.282

4B6

'2390.47

101a^

03802

06342

q,

2

7.78E-08

1.0000

1

1

2.20E-05

02988

SSf+531

3/4031

2:i8.2B2

4.88

2390.47

77B

0.4812

0.3852

3

4

7.78E-08

110000

6

3

2.20E-05

0 8987

58954 4_ I

,114883_5.03^

258.28.

486

's!380.4Y

760

0.374i

0.4841

i 's

d

718E-0B

1.0008

3.

0

2.20E-05

0.8988

5

SS-57

86367

314.031

258.282

4.88

2390.47

942

01575

0.8278

2

0

7.78E-08

1.0000.

3

1

2.20E-05

0.89BB

E'59^8

°'

853.57

314.031

259192

4.88

2380.47

1033

0.3732

0.8595

0

3

7.78E-08

1.0000

1

3

2.20E-05

0.98E18

BBOSG^349

0
1
83.679

<A31

259.282

4.88

2319D.47

892

0.31801

05592. . . ;

1

7.711Ei-08

1.di000

... I

0

2.205-05

0.9088

B093:ib

SS-811

384 031

280.282

1.88

2381T.47

1920

0.4155

0.31555
2

2

7.78Er-0

1.Op00

3

2

2.20Er-05

0.8f1Be

B08354

f>8-82

3813D31

280.1292

4.88

2380A7

767

0.4087

0.4494

0

0

7.78E-08

1.0000

1

1

2.20E-05

0.098B

8119352

S19-83

31031

280.282

4.88i

3390.4T

731

0.4353;

0.4001

0

1

7.78E-00_.__
1.0000

2

1

2.20E-05

0.99BB

BOB3Ei3

65-64

88367

014.031

259292

4.88

:!390.Q. .
800

0.4109

0 4839

1

1

7.18E-08

1 . 0000

3

1

2.210E-05

0.9988

B09354

SS-85

- 88CI57

3V14 031

280.292

/1.88

2390.47.. .
728

0.4114

0.4218

4

2

7.78E-08

1.0000

0

1

2.20E-05

0.8988

LCS

SS-88

88357

314.031

314.031

.4B8

2380.47..
618

0.4133

0.2975

228

2

7.78E-08

1 . 0000

0

3

2.20E-05

1.0000

BLANK

SS-157

721.23

314.908

319.80B

4.88

2390.47...
377

0.3575

0.3009

:
... .

1

0

7.78E-08 '

1.0000

1

1

2.20E-05

1.0000

809337 DUP:

SS-58

721.23

314.808

258.292

4.88
' ^

2390.97

727

0.3732

0.5558

1

3

7.78E-08

1.0000

2

3

2.20E-05

0.9888
Aliquot:

Pu2r79, Result calc;:

Pu739, Resiult rp1d:

Pu1239, MDA calc.:

Pu239, MDA (ptd.:

Pu2^18, Resull catc.:

Pu238, Recult rptd.:

Pu238, MDAca!c.:

Pu238, MDA rpld::

1

0.008

0.008

0.025

0.024

-0013

-0.013

0.039

0.049

1

0003

0.003

0023

0 023

0.012

0.012

0.023

0 029

1

-0.004

-0.004

0.017

0021

0000

0.000

0017

0.017

1

-0.003

-0003

0.028

0035

0008

0.008

0.023

0.031

1

0.009

0.009

0.022

0.022

0009

0.009

0.022

0.022

1

0.005

0.005

0.018

0018

0.005

0.005

0.018

0.018

1

-0.006

-0.008

0.017

0.023

-0.004

-0.004

0.017

0.023

. . . 1

0.000

0.000

0.019

0.019

0.002

0.002

0.019

0.019

1

0.000

0.000

0.027

0.1034

0.004

0304

0.027

0.1334

1 .

0.000

0.000

0.022

0.022

0.000

0.000

0.022

0.022

. .. 1 .

-0 . 003

-0.003

0.023

0.023

0.003

0.003

0.023

0.023

. . t .

0.000

0.000

0.021

0.021

0.005

0.005

0.021

0.021

. .. . . . 1 .

0.008

0.008

0.023

0.029

-0.003

-0.003

0.023

0.023

. . 1

0.959

0958

0.033

0.041

-0.013

-0.013

0.034

0.047

1 .

0.008

0.008

0.045

0.044

0.000

0.000

0.045

0.004

. . . 1

-0 . 006

-0.008

0.024

0.033

-0.003

-0.003

0.024

0.033

n

C)

CO

B09355.WK1
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SAMPLE RESULT VERIFICATION, DATA PACKAGE 809355-TMA-815

B09340-TMA-823 '. . , .... . ... . . . . . . . . . . ..... . .

Uranlum233/4/5/8

Sample10: 809337 809339 608340 808341 808344 609345: 809346 B09349 808350 8093511 808352 .1308353 80ie354 LCS BLANK .809337 DWP
Deleclor SS-3 SS-21 SS-IB SS-20 SS-21 SS-23 : SS-24 SS-25 SS-28 SS-20 SS-10 '.:$S'-20 SBi-23 SS-24 SS-25 &5--28 I

Samiplecounttime: 17125 151.23 171.25 171.25 17125 171.25 171.25 171.25 171.25 13573 188.13 188.13 166L13 168.13 188.13 186.13
GMT ca?unt: 315 835 337.104 310.835 315435 3115 835 315.836 315.835 315.835 315435 317.151 315.858 3115958 :115.858 315 958 315 . 958 315.9158
Zerolime: 258282 256.292 250.292 258.292 258.282 259282 259.282 259282 280.2^92 200.292 260.282 259.292 260.292 316958 315958 258.292

d m:P

r
e

0 49 0 4B 1049 1049 1049 8 10.49 1049 10.48 10.48 10.48 10.48 10 .48 11D .4B 10.48 10A
.
9

ount GBkgd me: 2384 .88 255945 2334 08 239498 2384.88 2394.99 2394.25 2394.98 23941.98 2394.88 2394.98 2394.98 2394.88 2394 98 2394.88 2394.08
NeNot tracer counls: 378 219 I 324 238 288 310 394 381 259 Si 332 229 378 431 283 347

Detecloq ell.: 0.2778 0.2478 0:,2828 0.2888 0.2483 0.31117 0.3205 0.3089 0.2^81 0.2686 0 . 2828 0.2868 0.3117 0 3205 0.3088 0.2111
Yield: 0.7539 0.5583 .687

^

0.4974 0.0842 0.585 0.885 0.8918 0.6135 0.0992 07258 -'. 0.4934 00987 0.7724 0.5297 0.70fi2
U-233,Broeecounle: 28 20 40 21 36 45 54 177 ' 4 135 32 4 62 357 1 30
U-2313 bkOdcol.lnts: 0 0 0 0 0 0 1, 0 0 0 0 0 0 1 21 0 0

U-238, Lembdu: 4.23E-13 4.23E-13 413E-13 413E-13 423E-13 423E-1'^ 4.23E-13 4.23E-13 4.23E-113 413E-13 4.23E-13 4.23E-13 4.123E-13 4.23E-13 4.23E-13 4.23E-113
U-238, Docay P.ou: 1.0000 1.0000 1.0000 10000 1.0000 10009 1.0000 1.0000 1.0060 1.0000 1.0000 1.0000 1.0000 1 . 0000 1.0000 1.0000

U-234,,Brosscounts: 3 0 3 0 2 a 2 4 1 0 1 3 2 1 8 208 1 1
U-235 bkOd cournls: 1 0 0 1 0 0 1 1 1, 1 0 0 0 0 i 0 1 0 0

U:-235, Lamhda: 2.87E-12 2.87E-12 2.871E-12 2.07E-12 2.07E-12 2.87E-13 2.87E-12 2.87E-12 2.87E-112 2.87E-12 2 87E-12 2 07E-12 2.87E-12 2.87E-12 2.87E-12 2.87E-12
U-23,5, Decay c.orr:.. . 1.0000 1.0000 1.0000 . 10000 1.0000 1.0001) 1.0000 1.0000 1.01000 1.0000 1.0000 1 0000 1.0000 1.0000 1.0000 1.0000

U-235, branch ratio: 0.828 0.826 0^.828 0826 0.828 0.828 0.828 0.828
. .

O.^B28 0.828 6.828 0.828 0 .828 0.828 0.828 0 828
U-23314„Broescounls: 49 20 45 18 43 48 54 193 1"3 28 38 8 51 325 5 58
U-233/4 bkpd counts: 3 1 3 2 2 2, 2 4 2 1 8 2 3 27 1 3

U-233/4, Lambda: 1.17E-08 1.17E-08 1.17E-08 1.17E-08 1.17E-08 1.17E-01i 1.17E-08 1.17E-08 1.17E^-118 1.17E-08 1.17E-08 1.17E-08 1.17E-08 1.17E-08 1.17E-08 1.17E-08
1.1-23314, Decay c:orr. 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0660 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

Aliquot: 1 I 1 1 1 11 1 1
,

I 1 ..... 1 . . 1 7 . .. . I 1 1
U-238, reeult culc.: 0.38 062 0.58 042 0.57 0.67 0.65 2.18 0.07 0.82 0.48 0.08 0.78 3.88 0.02 0.41
U-238, recult r1ptd: 0.38 0.82 0.58 0.42 0.57 0.e7 0.85 2.19 0.67 0.182 0.48 0.82 0.78 3.68 0.02 0.41
U-238 MDA calc.: 0.10 0.17 0.11 0.15 0.12 0.111 0.09 0.10 0.114 0.14 0.11 0.18 0.10 0.23 0.13 0.10
U-238, MDA rpld.: 0.10 0.17 0.11 0.15 0.12 0.11 0.08 0.08 0.14 0.14 0.11 0.18 0.10 0.27 0.13 0 . 10

4.1-235, result calc.: 0.03 000 0.05 -0.02 0.04 0.01, 0.01 0.08 0.00 0 iD8 0.03 0.00 0.08 2.74 0.02 0.02
U-235, result rptd.: 0.03 0.00 0.05 -0.02 0.04 0.07 0.01 0.08 0.00 O.iDB 0.03 0.00 0.08 2.75

..
0.20 0 . 62

U-235, MDA calc.: 0.12 020 0.14 0.18 0.15 0.14 0.11 0.12 0.17 0.18 0.13 0.19 0 12 0.10 0.16 0.13
U-235, MDA rptd.: 0.12 020 0.14 0.18 0.15 0.14 0.11 0.12 017 0.16 0.13 0.19 012 0.10 0.16 0.13

U-23314, result calc.: 0.58 0.41 0.81 032 0.05 0.88 0.80 2.37 0.02 0.44 0.60 0.14 060 3 . 20 0.07 0.72
U-23314, result rpld.: 0 58 041 0.81 0 32 0.85 0.86 0.80 2.37 0.02 0.44 0.60 0.14 0.80 3 28 0.07 0.72
U-233/4, MDA calc.: 010 017 0.12 0.15 0.12 0.11 0.11 0.10 0.114 0.14 0.11 0.18 0.10 027 0.13 0.11
U-23314, MDA rpld.: 0.12 0.17 0.14 0.18 0.15 0.14 0.13 0.09 0.118 0.14 0.14 0.20 0.12 0.29 0.13 0.13
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SAMPLE RESULT VERIFICATION, DATA PACKAGE B09355-TMA-815

809340-TMA-823

Total Uranium

Standard Intensity
0.049 550 Sample IU

0.158 1818 B09337

0.521 4752 809339

0.978 9299 B09340

2.803 24308 B09341

4.881 44539 B09344

16.27 138418 B09345

B09348

Slope:1.0E-04 B09349

B09350

B09351

B09352

B09353

809354

LCS

BLANK

809337 DUP

r

O

^F

O

ug/L u0/L Amount Prep Calc Rptd
Intibne. Calc. Rptd olSmpl Volume Dilution Result Rell
12381 1.299 1.44548 025 0.02 10 1.18 1.18
12230 1.283 1.42749 0.25 0.02 10 1.14 1.14
14084 1.478 1.50388 0.25 0.02 10 1.28 1.28
12719 1.334 1.44925 0.25 0.02 10 1.18 1.18
15432 1.724 1.90877 0.25 0.02 10 1.53 1.53
1111311 1.953 2.19699 0.25 0.02 10 1.78 1.78
6168 1.381 1.52099 0.25 0.02 10 1.22 1.22
57334 8.018 7.02795 0.25 0.02 10 5.62 5.82
19517 2048 2.18774 0.25 0.02 10 1.73 1.79

14262 1.498 1.65985 0.25 0.02 10 1.33 1.33
13864 1.455 1.63809 0.25 0.02 10 1.31 1.31
19508 2.057 2.19145 0.25 0.02 1 0.18 0.18
21081 2.212 2.43793 0.25 0.02 10 . 1.95 1.95

14774 1.650 1.59504 0.25 0.02 10 1.28 1.28
-441 -0.048 0.038 0.25 0.02 1 0.003 0.003

11948 1.253 1.42544 0.25 0.02 10 1.14 1.14

809355.WKI
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